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Summary

Amitraz is a varroacide used the longest (over thirty years) and most commonly by Polish
beekeepers. This involves high risk of V. destructor developing amitraz resistance. Therefore it is
necessary to monitor the effectiveness of treatments to ensure appropriate protection of the honeybee
colonies. The objective of this study was to evaluate the efficacy of amitraz used as the contact
varroacide (Biowar 500 formulation) to control V. destructor in honeybee colonies. Field studies
were conducted in 2011 and 2012. In both years, the amitraz treatments started in the last weeks
of August. Two strips of Biowar 500 (500 mg of amitraz per strip) were inserted into each colony
and removed after 8 weeks. The control colonies were left untreated for 8 weeks. After removing
the strips the control therapy was conducted in all colonies. The average efficacy of amitraz (E%)
calculated for the two years combined, after 6 and 8 weeks of treatment, amounted to 90.6% and
94.6%, respectively. As a result of the natural mortality in the control colonies, the population of
parasites lowered only by 16.4% and 23.9% during 6 and 8 weeks. The efficacy of the strips was
lower in colonies with larger amount of brood.

Keywords: Varroa destructor, control, honeybee colonies, amitraz strips, effectiveness.
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et al., 1998; Wallner, 1999) and to the
development of Varroa mite resistance
to these compounds (Lodesani et al,
1995; Milani, 1999; Floris et al., 2001;
Spreafico et al., 2001).

Varroacides, predominatly used to
control the V. destructor infestation,
are synthetic pesticides including: tau-
fluvalinat, flumethrin, coumaphos, and
amitraz. Amitraz (formamidine pesticide)
was one of the first chemicals tested for the
control of the Varroa mite population, with
studies dating back to 1979 (Merrington,
1990). Amitraz acts on the target pest
species interacting with the octopamine
receptor of the central nervous system and
is known as neurotoxic, sub-lethal miticide
(Evans and Gee, 1980). Paralyzed
Varroa mites fall onto the bottom boards
of hives and die of starvation. Amitraz is
a fat-soluble compound, but it is unstable
and hydrolyzes in a short time (Jimenez
et al., 1997). Amitraz degradation products
are 24-dimethylaniline (DMA),
2,4-dimethylphenylformamide
(DMF) and N-(2,4-dimethylphenyl)-N'
methylformamidine (DMPF) (Korta etal.,
2001). Amitraz residues are rarely found in
honey. In beeswax, however, amitraz itself
or its metabolite (DMA, DMPF) have been
detected (Lodesani et al., 1992; Martel
etal.,2007; Johnson etal., 2010; Mullin
etal., 2010).

Amitraz is widely used in Europe
(Portugal, Ireland, Italy, Belgium, Turkey,
and France) as the French formulation
Apivar. It is also registered in New Zealand
and Canada. Amitraz was one of the first
varroacides to be registered in the USA
under the trade name Miticur. However, in
1994 the preparation was withdrawn from
the market (Johnson et al., 2013). Now
amitraz is reregistered in some states of the
uU.S.

After many years of using amitraz, the
Varroa mites have developed resistance
to this substance. Amitraz was found to be
ineffective in killing mites in the former
Yugoslavia (Dujin etal., 1991). The mites
populations resistance to amitraz was also
confirmed in the USA, Italy, Portugal,

Argentina, and France (Elzen et al,
1999; Milani, 1999; Elzen et al., 2000;
Mathieu and Faucon, 2000; Pires et
al., 2005; 2007; Maggi et al., 2010).

The Commission Regulation (EU)
No 37/2010 permits the use of amitraz
in beekeeping in the European Union
Member States. The maximum residue
limits for amitraz (MRL) in honey has
been establishment at 200 pg/kg honey. On
20 March 2013, the U.S. Environmental
Protection Agency (EPA) published
a final rule (78 FR 17123) amending the
MRL regulations for amitraz. New MRL
for amitraz, including its metabolites and
degradates, amounts to 200 pg/kg in honey
and 9000 pg/kg in honeycomb.

Amitraz is a varroacide used the longest
and most commonly by Polish beekeepers.
Since 1984, when it was registered in
Poland for the first time, this compound has
been hitherto continuously applied under
the trade name Apiwarol. The formulation
contains 12.5 mg of the active ingredient
in one smoking tablet and is suitable for
bee colony fumigations. A single treatment
takes approximately 20 minutes and should
be repeated 2-3 times. From 2004 to 2008,
amitraz was also available as the veterinary
miticide Biowar. This product had 400 mg
of the active substance incorporated
in a plastic strip. However, Biowar’s
disappointing efficacy resulted in the
withdrawal of this product (Pohorecka
et al., 2006; Chuda-Mickiewicz et al.,
2007).In2010, the new formulation Biowar
500 (manufactured by Biowet-Putawy,
Poland) with the amitraz content increased
to 500 mg per strip, was registered. Amitraz
is spread within the colony as a result of
contact between the honey bees and the
strips. It is recommended to place two strips
in each hive for 6 to 8 weeks (also when the
brood is present in the colony). During that
time the strips release amitraz. This way
the treatment lasts for several reproduction
cycles of the Varroa mite enabling a more
effective way to get rid of parasites.

Amitraz has been frequently used in
Polish apiaries for thirty years. This means
there is a high risk of the V. destructor
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populations developing resistant to amitraz.
Therefore, it is necessary to monitor the
effectiveness of treatments to ensure
appropriate protection of the honeybee
colonies.

The objective of the research presented
in this paper was to evaluate the efficacy
of amitraz used as the contact varroacide
(Biowar 500 formulation) to control
V. destructor in the honeybee colonies.

MATERIAL AND METHODS

Field studies were conducted in 2011
and 2012, in the apiary of the Research
Institute of Horticulture, Apicultural
Division in Putawy, Poland. The
studies were conducted according to the
“Technical Guidelines for the Evaluation
of Treatments for Control of Varroa Mites
in Honey Bee Colonies. Recommendations
from the CA 3686” (Commission of
the European Communities, 2002).

Honeybee colonies

The colonies of Apis mellifera caucasica
were used in the experiment. The colonies
were settled in the Wielkopolski hives
(frame size: 360 mm x 260 mm) equipped
with deep bottom boards covered with
mesh. The bottom boards had drawers
enabling to monitor the numbers of dead
Varroa destructor specimens.

The colonies strength was assessed before
the study (bees and brood population).
It was done to establish a homogenous
experimental group (treated) and the
control group (untreated).

The population of adult bees was
assessed by counting the number of
combs with both sides covered by bees.
To estimate the amount of brood (opened
and capped brood), vertical and horizontal
axes of brood combs were measured
on each side of the brood combs. To
calculate the area (dm?), “Tables of Brood
Area Measurements” from the Polish
Industry Standard (BN-81/9148-01,
1982) were used.

The efficacy of amitraz in fighting
the Varroa mite was assessed in
89 experimental colonies (44 colonies in
2011 and 45 in 2012). The natural mortality

of the parasite was assessed in 2011, in the
10 control colonies (untreated).

The population size (bees and brood)
of each experimental and control colony
was also assessed 3 and 6 weeks from the
beginning of the experiment.

Before the experiment took place
V. destructor population in the experimental
colonies was controlled with the veterinary
miticides containing flumethrin (Bayvarol)
or amitraz (Biowar strips or Apiwarol
fumigations).

Amitraz treatment and efficacy assay

In both years, the amitraz treatments
were started in the last weeks of August.
Two strips of Biowar 500 (500 mg of
amitraz per strip) were inserted into each
colony. The strips were inserted into the
inter-frame spaces (extended to 16 mm) at
both sides of the chamber brood. The strips
were placed centrally between two last
brood combs.

The strips were removed after 8 weeks,
in the third decade of October. The control
colonies were left untreated for 8 weeks.
The dead parasites that fell onto the bottom
boards in the experimental and control
colonies were counted every 7 days. After
removing the strips, the control therapy
was conducted in all colonies. It was done
to assess the number of mites that survived
the treatment with Biowar 500.

Colonies were fumigated with Apiwarol
(12.5 mg amitraz/tablet) two times every
7 days (dosage: 1 tablet/treatment/colony).
In the period when no brood was present in
the hives, i.e. in the first week of November,
the second control preparation was used.
Into the beeways of every colony 5 ml of
3.5% oxalic acid solution was trickled.

The dead parasites that fell onto the
bottom boards were counted after 7 days
from applying each control treatment.

Two parameters were used to assess the
amitraz treatment’s efficacy. The first one
was the percent efficacy (E%) calculated
as:
E% =100 [T,/ (T.+ Ty]

where T, = the total number of mites
fallen at the bottom board of each treated
hive during the treatment period and
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T. = the number of mites collected after
the final treatments. E% was calculated for
the six- and eight-week treatment periods.

The second was the corrected efficacy
% (C%) according to Abbott (1925),
calculated as:

n in T after treatment
Corrected % = (1 -

n in Co after treatment) " 100

where : n=mite’s population, T =treated,
Co = the control.

Statistical analysis

The results were statistically analyzed
with the STATISTICA 10 software. The
parameters were compared using non-
parametric tests due to the distribution
of data. Depending on the number of
analyzed groups, the Mann-Whitney U test
or Kruskal-Wallis test were used. The
differences were considered statistically
significant with p values < 0.05. The
correlation between variables was assessed
using Spearman’s rank correlation
coefficient.

RESULTS

In both years, the colonies had similar
strength at the time of inserting the Biowar
500 strips (Tab. 1). After 3 weeks of
treatment, the colonies strength declined
considerably with reference to both
parameters (number of combs covered by
bees: H, ., =210.28, p=0.000; brood area:
H., = 174.74, p = 0.000). After 6 weeks

5,267 . . .
of treatment, the colonies condition did not

change in relation to the assessment made
3 weeks earlier.

At every measurement date, the number
of combs covered by bees and the amount
of reared brood in the control colonies
were similar to the experimental colonies
(Tab. 2). After 3 weeks of treatment, the
strength of the control colonies significantly
decreased with relation to both parameters
(number of combs covered by bees:
H,,,, = 222.95, p = 0.000; the brood area:
H,,,, = 193.23, p=0.000). The differences
in the numbers of combs covered by bees
and the brood area between the second and
the third measurement were not statistically
significant.

In both years, the level of V. destructor
infestation differed significantly (Tab. 3).
In the group of colonies treated with
amitraz, the infestation levels ranged
from 101 to 4463 mites. In 2011, the
average number of V. destructor was
550.1 mites/colony and was significantly
higher (U, ,= 602.5, p = 0.001) than in
2012 (on average, 436 mites/colony). The
number of parasites in the colony was
positively correlated with the amount of
reared brood (r = 0.93, df = 43, p = 0.008
and r = 0.82, df = 44, p = 0.006, for 2011
and 2012, respectively).

During the 8 weeks of the colonies
exposure to Biowar 500 strips, an average
of 532.5 parasites was found in 2011, and
410.7 in 2012 (U,,,.= 585, p = 0.0007).

44,45

Table 1.
Biological status of the experimental (treated) bee colonies
Number of combs )
Number of edbv b Brood area (dm?)
Year | bee colonies Mea?itrjnrzment Rar?;):er y 0ees Range
Q) (min-max) | AverageSD | iTHC ) | Average +SD
Pre treatment 10-19 155b*+16 | 23.2-686 | 49.0b+97
After 3 weeks
2011 44 of treatment 6-9 8.7a+07 0-176 48a+40
After 6 weeks
of treatment 6-9 85a+0.8 0-175 6.5a+3.9
Pre treatment 10-18 15.7b+1.6 11-970 | 432bx146
After 3 weeks
2012 45 of treatment 8-9 87a+04 0.2-184 59at44
Afterbuwecks | 6.9 79a+07 | 0-17 | 47a:27

*The different letters in columns indicate significant differences between means

(Kruskal - Wallis test, p < 0.05).
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Table 2.
Biological status of the experimental (treated)
and the control (untreated) bee colonies
Number of comb:
Nurmber of _ cgr\grea%;g;ness Brood area (dm?)
Group bee colonies Measurement time Range Range
") (min - max) Average+SD (min - max) Average = SD
) Pre treatment 10-19 156b*+1.6 11-970 | 460b+127
EX&’ggTezr)‘ta' 89  [After3weeksoftreatment | 6-9 87206 | 0-184 | 54a:42
After 6 weeks of freatment 6-9 82a+08 0-176 56a+35
Pre treatment 10-19 159b+32 | 387-698 | 511b+105
(uﬁﬁggd) 10 After 3 weeks of treatment 6-9 83a+09 04-71 41a+22
After 6 weeks of treatment 6-9 81at14 0-81 81azt41
*The different letters in columns indicate significant differences between means (Kruskal - Wallis test,
p <0.05).
Table 3.
The numbers of V. destructor mites fallen
during the treatments in the experimental honeybee colonies
Number The number of The number of fallen mites after
Year | Ofbee Value fallen mites during the control treatments The total number
colonies 8-week treatment [ Twice fumigation | 3.5% OA** Total of fallen mites
Q) with Biowar 500 with amitraz solution o
Range
) 109- 1654 -107 -2 -107 115-1
2011 m (min - max) 09- 165 0-10 0-23 0-10 5-1659
Average+SD | 532.6b*+368.3 15.3a+223 23ax4 [175a+239| 550.1b+376.1
Range
) -432 -21 - -21 101 - 44
2012 45 (min - max) 34-4323 0-213 0-36 0-213 0 63
Average+SD [ 410.7a+655.9 225a+358 |29a+6.7| 253a+39 436a+692
*The different letters in columns indicate significant differences between means
(Mann-Whitney U test, p < 0.05).
** oxalic acid
Table 4.

The numbers of V. destructor mites fallen during
all treatments in the experimental and the control honeybee colonies

Number The number The number
Grou ofbee Value of fallen mites of fallen mites Tg?n?fgé?#rgg: r
P colonies during 8-week | after the control colonies
(n) treatment ** treatments
Experimental (mﬁaﬁggx) 34-4323 0-213 101-4463
treated 89
(treated) Average £ SD | 470.9 b* 54011 215a+325 4924a+5584
The control 10 (mﬁff_”%gx) 40-1859 274-1442 334-2309
treat
(unireated) Average+SD | 318825468 | 701.8b+4036 | 10206b+6387

*The different letters in columns indicate significant differences between means (Mann-Whitney U test,
p <0.05).
** in the control group, the period of natural mite mortality.
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among treatments (Mann-Whitney U test, p < 0.05). Bars indicate standard deviation.

Whereas the numbers of parasites that fell
onto the bottom boards after the control
treatments were similar in both years
(U,,4s= 812, p = 0.14). Most of the mites
that survived the treatment with Biowar
500 had died after using the first control
preparation (Apiwarol).

In the control colonies (untreated),
the level of infestation with mites
was significantly higher (U, , = 585,
p = 0.001) and averaged 1020.6 parasites

(Tab. 4). After 8 weeks, as a result of
natural mortality, significantly fewer mites
(Ugy 0= 222.5, p = 0.009) had died in these
colonies in comparison to the number of
parasites that died in the colonies treated
with Biowar 500 (on average, 318.8 and
470.9 dead mites/colony, respectively).
After the control treatments, on average,
701.8 parasites had died in the untreated
colonies and 21.5 in the experimental
(treated) colonies (U, ,.=0.00, p=0.0000).

89,10
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The dynamics of the number of dead
mites after using amitraz was the highest
in the first 3 weeks after placing the
Biowar 500 strips in the hives (Fig. 1).
During that time, on average, 377 mites
had died, i.e. 80% of the total number of
dead mites during the 8-week treatment.

During the same time, the number of mites
that died due to the natural mortality in the
control colonies was significantly lower.
It constituted 24.9% of the total number
of parasites that died before applying the
control treatment. During the next 2 weeks,
the number of dead parasites did not differ
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Table 5.

The amitraz treatment’s efficacy against V. destructor evaluated by two different methods:
E% = 100[T,/(T + T,)] where T, = the number of mites collected in each treated hive during the
treatment period and T_ = the number of mites collected after the final treatments;

C% = (1-nin T after treatment/n in Co after treatment) *100 where n = mite’s population,

T = treated , Co = control

Nl:crgber Weeks of E% C%

ofbee | Weeksol

Year coI?nr;ies treatment (m?wa-nr%?ax) Average + SD (m%a?r%ix) Average + SD

2011 m 6 67.4-100 931b*+7.3 75.5-100 95.2ab+5.8
8 79.7-100 96.5c+4 84.7-100 975b+34

2012 45 6 58.5-98.9 88.3a+92 54.8-99.5 942a+56
8 72.9-100 92.8b+6.7 69.6-100 964ab+79

*The different letters in columns indicate significant differences between means

(Kruskal - Wallis test, p < 0.05).

Data of amitraz efficacy (E% and C%) were transformed by ArcSin(x).

Table 6.

Comparison of the treatment efficacy (E%) among experimental colonies
with varied amount of brood area in 2011 and 2012 and between both years

Number Efficacy of amitraz
Year of bee Brood area After 6 weeks treatment After 8 weeks treatment
colonies dm?) Range Range
(n) (min - max) Average + SD (min - ma) Average + SD
22 Aver;cég():dSr?; gve| 882-100 | 963c*+35 | 925-100 | 980c+23
2011 :
2
2 |, Qg%"gf%g’g qne| 674-989 | 898b+86 | 797-994 | 949b:47
0 | pveragasdnagre| 791-986 | 911b58 | 827-100 | 950b43
2012 '
15 Avé*rg%"gfggrg;mz 585-989 | 825a+119 | 729-993 | 884a+84

*The different letters in columns indicate significant differences between means

(Kruskal - Wallis test, p < 0.05)

Data of amitraz efficacy (E%) were transformed by ArcSin(x).

significantly between the experimental and
the control group, whereas during last 3
weeks significantly higher number of mites
died in the untreated colonies.

The tendencies of the number of dead
parasites dynamics during the 8-week
treatment with amitraz, were similar in
both years. However, in both years, the
highest numbers of mites died during the
first 3 weeks of treatment. The numbers of
parasites that died during the first 3 weeks
made, on average, 79.9 and 74.9% of all
mites that died during the 8-week treatment
with Biowar 500 strips, respectively, for
2011 and 2012 (Fig. 2).

The average weekly percentages of dead
parasites collected from the experimental
colonies significantly differed from the
average percentages of dead parasites
found in the untreated colonies. During the
8-week treatment with strips containing
amitraz, the V. destructor population
decreased, on average, by 94.6% in relation
to the total number of mites found in the
colonies. As a result of the natural mortality
in the control colonies, the population of
parasites lowered only by 23.9% during the
8 week period (Fig. 3).
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The efficacy of amitraz in eliminating
Varroa mites achieved after each week of
the exposure to Biowar 500 strips in both
years, is shown on the Figure 4.

The recommended (according to the
producers directions for use) period of
treatment with Biowar 500 strips is 6 to 8
weeks. The efficacy of the preparation (E%)
after 6 and 8 weeks of treatment, differed
significantly in both years (H, .= 34.80,
p = 0.000) (Tab. 5). Significantly higher
numbers of parasites died after 8 weeks
of treatment than after 6 weeks, both in
2011 and 2012. In 2011, the preparation’s
efficacy after 6 and 8 weeks was
significantly higher than in 2012. When the
mites natural mortality was included, the
efficacy against Varroa mites of the strips
containing amitraz (C%) was even higher.
In addition, the 6- and 8-week preparation
efficacies for 2011 and 2012 were similar
(H,,,,=17.81, p= 0.0005).

The average efficacy of amitraz (E%)
calculated for the two years combined,
after 6 and 8 weeks of treatment, was
significantly different and amounted
to 90.6% and 94.6% (U, = 26285,
p = 0.0001), respectively. The average
efficacy of Biowar 500 assessed including
the mites natural mortality (C%) was
similar and amounted to 94.7% and 96.9%
(Ugy g0 =2609.5, p = 0.0008), respectively.

Negative correlation between the efficacy
of the strips containing amitraz and the
amount of brood in colonies (combined
from the 3 measurements) was found. The
value of the coefficient r, for the 6- and
8-week treatment period in 2011, amounted
to: r,= - 0.64 (df = 43, p = 0.000) and
r,=-0.61 (df =43, p = 0.000), respectively;
and in 2012: r = - 0.36 (df = 44, p = 0.016)
and r =- 040 (df = 44, p = 0.000),
respectively.

The analysis of the treatment efficacy
(E%) between colonies with brood area
(combined from the 3 measurements) less
than 60 dm? and more than 60 dm?, showed
significant differences in the individual
years (6-week treatment, H, , = 25.49,
p = 0.000; 8-week treatment, H3’89: 24.55,
p = 0.000), (Tab. 6). For the 6-week

treatment, the lowest efficacy (82.5%) was
found in 2012, in the group of colonies
with more than 60 dm? of brood area. The
highest efficacy (96.3%) was found in the
group of colonies with less than 60 dm?, in
2011. Similar relations were found when
the 8-week treatment was analyzed.

Amitraz effectiveness does not depend
on the strength of bee colonies (number of
combs covered by bees) measured before,
and after 3 and 6 weeks of the treatment
(r,= 0.15, df = 88, p = 0.14; r_= 0.08,
df = 88, p = 0.42 and r, = 0.05, df = 88,
p = 0.62, respectively).

No correlation was found between the
level of infestation with Varroa mites and
the efficacy of the treatment (for 2011,
r=0.18,df =43, p=0.23 and r = 0.26; for
2012, r,=0.18, df = 44, p = 0.08).

DISCUSSION

The assessment of the amitraz efficacy
in fighting the Varroa mite showed
amitraz high but variable efficacy after
6-week and 8-week treatments (according
to the manufacturer recommendations,
the preparation should stay in the colony
for 6 to 8 weeks). It has been noted for
both years that the treatment extended
to 8 weeks gave better results. During
the last two weeks of the treatment (the
total for the 7" and the 8" week), in some
colonies even over 100 mites had fallen.
Keeping the miticide in the colonies for
8 weeks resulted in a significant increase
of the amitraz efficacy; on average, by 4%.
In the untreated colonies, during 6 weeks
only 16.4% of mites died due to the natural
mortality, and 23.9% during § weeks.

The field studies of the efficacy of
the strips containing 400 mg of amitraz
(Biowar) that was conducted in 2004 - 2007
in the Polish apiaries, showed considerably
higher variability. In 2004, the strips were
inserted into the colonies in the 3" decade of
August. After 6 weeks of the treatment, the
mite population decreased, on average, by
89.1 % (with the efficacy between 28.7 and
100%). In 2005, the treatment started on
three different dates (the 3 decade of
August, 1st decade of September, and
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3 decade of September). After a 6-week
treatment, the following percentages of
the Varroa mite had fallen: 74.8, 81.7, and
67.4%, respectively (Pohorecka et al,
2006). However, the studies conducted
by Chuda-Mickiewicz et al. (2007)
showed the average of 87.8% of fallen
mites (between 51.2 and 96.3%), already
after 5 weeks of the treatment. The
estimation of the amitraz efficacy in the
apiaries located in different, climatically
diversified, regions of Poland, also showed
variable amitraz efficacy (the strips were
inserted on the same date, for 6 weeks).
In the groups of colonies treated from
the 1% decade of August, the efficacy
amounted to 69.2, 92.4, and 96.2%. The
treatment that started in the 3™ decade
of August resulted in higher efficacy in
all apiaries, amounting to 96.6, 97.6, and
97.3%, respectively (Londzin et al,
2007). Semkiw et al. (2008) also placed
the strips in the colonies in the 3 decade of
August and noted a significant decrease in
the mite population already after 6 weeks
(on average, by 94.0%). The studies
showed also the increase in the amitraz
efficacy by 2.6% after extending the
treatment to 8 weeks.

The strips containing 500 mg of amitraz
(preparation Apivar) are widely spread in
the control of the Varroa mites in a lot of
countries, not only in Europe. The results
of the assessments of this preparation’s
efficacy were also highly variable. A year
after the registration of Apivar in Italy,
the preparation efficacy was, on average,
83.8% (78.8 - 87.3%) after 6 weeks of
treatment (Floris et al., 2001). In France,
where the preparation has been used for the
longest time (since 1995), Faucon et al.
(2007) and Vallon et al. (2007) estimated
Apivar’s efficacy to be on the level of 99.5
and 98.4%, respectively. In 17% of the
colonies examined in Portugal, the Apivar
efficacy did not exceed 60.1% (Pires et
al., 2005).

The above-cited results do not allow to
draw explicit conclusions on the causes
of the variability of the amitraz strips
efficacy. The final therapeutic effect can

be conditioned by several factors which
were not analyzed in the above-mentioned
studies. The active substance dosage acting
on the Varroa mites through the adult bees,
is of decisive importance. Thus, not only
the amount of amitraz contained in the
strips but also bees’ activity, influences
the amount of the active substance that
will appear on the surface of the bees’
bodies. The external temperature does
not influence directly the amitraz release
from the strips but it has an impact on the
biology (activity) of the honeybee colonies.
Thus, not only the date of conducting the
treatment but also the treatment duration
and atmospheric conditions can influence
the amitraz efficacy in fighting the parasites.
Supplementing the winter reserves during
the treatment can additionally stimulate the
bees to higher activity and contribute to the
increase in the treatment efficacy.

In our studies, the amitraz efficacy in
2011 was significantly higher than in
2012 despite the fact that the level of
V. destructor infestation in 2011 was also
considerably higher than in 2012. In both
years, the treatments were conducted on
the same date and in colonies of similar
strength (the number of combs covered
by bees and the brood area). The only
factor that differed in 2011 and 2012 was
the external temperature. The average
temperature in September of 2011 and 2012
was similar and amounted to 14.5 °C and
13.0 °C, respectively. However, in October
2011, the average monthly temperature
was 13.0 °C - two times higher than in
October 2012.

It cannot be excluded that the reason for
the variability in the efficacy of amitraz
could have been the emergence of a mite
population less susceptible to amitraz in the
colonies in which lower treatment efficacy
was noted. The laboratory assessment
of amitraz activity against Varroa mites
showed that in some mite populations
originating from the bee colonies that had
been treated with amitraz for 5 years, the
mean lethal time (MLT) was extended in
comparison to the populations from the
colonies treated for 5 years with fluvalinate
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(Pohorecka and Bober, 2008). In those
studies, significant variability of the level
of susceptibility to amitraz between the
mite populations originating from different
colonies in the same apiary was noted. In
laboratory conditions, significant lethal
concentration (LC,)) differences were
detected between resistant and susceptible
mites from Argentinean apiaries (Maggi
etal., 2010).

The possibility of using the amitraz
strips in the colonies containing brood
is clearly an advantage. Additionally,
releasing the active substance for
a long time allows amitraz to act on the
successive parasite generations developing
with the emergence of young bees. The
results showed that the amount of brood
present in the colony during the treatment
significantly influences the efficacy in
fighting the V. destructor infestation. In
both years, the percentage of the mites
killed by amitraz was significantly higher
in the colonies containing up to 60 dm?
of brood in comparison to the colonies
with more than 60 dm? (96.3 and 92.3%,
respectively, for the two years combined).
The high number of young bees makes
it possible for the mites to forage on the
specimens that did not have contact with
the amitraz and the presence of brood
provides new generations of bees. Similar
correlation can be noticed in the results of
Chuda-Mickiewicz et al. (2008). In
the colonies treated with the amitraz strips
(400 mg/strip) for 8 weeks, the queens
were isolated in cages made from the queen
excluders at the beginning of the third
(group 1) and the sixth (group II) week of
the treatment. The treatment efficacy was
very high and amounted to 99.3 and 99.1%,
respectively, for groups I and II.

CONCLUSIONS

Using the amitraz to control the
V. destructor infestation for a lot of years
in the Polish apiaries did not lead to the
significant decrease of this substance
efficacy in fighting the mites. The amitraz
strips (500 mg active substance/strip)

allow to considerably decrease the mite
population in the honeybee colonies.

Extending the treatment to 8 weeks
significantly increases the treatment
efficacy.

To assure full protection of the honeybee
colonies, the use of amitraz strips should
be incorporated into the year-long Varroa
management.
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SKUTECZNOSC ZWALCZANIA
ROZTOCZY VARROA DESTRUCTOR PASKAMI
Z. AMITRAZEM PO WIELOLETNIM
STOSOWANIU TEJ SUBSTANCJI W PASIEKACH

Semkiw P., Skubida P., Pohorecka K.

Streszczenie

Celem badan byla ocena skuteczno$ci amitrazu (preparat Biowar 500, Biowet Putawy, 500 mg
substancji czynnej/pasek) w zwalczaniu Varroa destructor w rodzinach pszczelich.

Badania polowe wykonano w 2011 i 2012 roku, w pasiece Oddziatu Pszczelnictwa Instytutu
Ogrodnictwa w Putawach. Rodziny pszczele rasy Apis mellifera caucasica osadzone byty w ulach
wielkopolskich, wyposazonych w wysokie osiatkowane dennice z szufladkami umozliwiajacymi
monitorowanie osypu pasozytow V. destructor. Skuteczno$é warroabdjcza amitrazu oceniono
ogotem w 89 rodzinach doswiadczalnych, a naturalng $miertelnos¢ pasozyta oceniono w 10 rodzinach
kontrolnych (nieleczonych). W obydwu latach badan paski preparatu zostaly umieszczone
w rodzinach do$wiadczalnych w ostatnim tygodniu sierpnia i usunigte po 8 tygodniach (w tym
czasie rodziny kontrolne nie byly leczone). Paski zawieszono w przestrzeniach migdzy ramkowych
(poszerzonych do 16 mm) po obu stronach gniazda, centralnie, pomi¢dzy dwoma ostatnimi plastrami,
na ktorych znajdowat sig czerw. Martwe pasozyty osypane na dno uli w rodzinach dos§wiadczalnych
i kontrolnych liczono co 7 dni. Po usunigciu paskéw w rodzinach obydwu grup wykonano kontrolne
zabiegi lecznicze w celu oszacowania liczby roztoczy ktore przezyly. Wszystkie rodziny odymiono
dwukrotnie co 7 dni preparatem Apiwarol (12,5 mg amitrazu/tabletke) w dawce 1 tabletka/zabieg/
rodzing, a w pierwszym tygodniu listopada (brak czerwiu krytego) dodatkowo zastosowano 3,5%
roztwor kwasu szczawiowego w syropie cukrowym, w formie nakrapiania na pszczoty w uliczkach
migdzy ramkowych (5 ml roztworu/uliczkg). Po kazdym zabiegu kontrolnym martwe pasozyty
liczono po 7 dniach od zastosowania preparatu.

Poziom inwazji V. destructor w rodzinach pszczelich roznit sig istotnie w poszczegdlnych
latach i wynosit srednio 550,1 pasozytow/rodzing w 2011 roku i 436 pasozytow/rodzing w 2012
roku. Liczba pasozytow w poszczegdlnych rodzinach byla pozytywnie skorelowana z iloscia
wychowywanego przez nie czerwiu. W rodzinach kontrolnych (nieleczonych) poziom inwazji
roztoczy byl istotnie wyzszy i wynosit srednio 1020,6 pasozytéw. Podczas 8 tygodniowego okresu
leczenia paskami z amitrazem populacja V. destructor zmniejszyta sig Srednio o 94,6% w stosunku
do catkowitej liczby roztoczy, natomiast w rodzinach kontrolnych populacja pasozytow zmniejszyta
si¢ w tym okresie jedynie 0 23,9%. W obydwu latach skuteczno$¢ warroabojcza preparatu uzyskana
po 6 i 8 tygodniowym okresie leczenia rdznita sig¢ istotnie. Obecno$¢ paskéw w rodzinach
pszczelich przez okres 6 tygodni spowodowala obnizenie populacji roztoczy $rednio o 93,1 1 88,3%
natomiast po 8 tygodniach o 96,5 i 92,8% (odpowiednio dla lat 2011 i 2012). Srednia skutecznoéé
amitrazu wyliczona facznie dla dwadch lat wyniosta po 6 i 8 tygodniach leczenia odpowiednio 90,6%
i 94,6%, natomiast przy uwzglednieniu naturalnego osypu roztoczy $rednia skuteczno$¢ preparatu
byta wyzsza i wyniosta odpowiednio 94,7% i 96,6%. Ogolna ilos¢ czerwiu obecnego w rodzinach
podczas zabiegéw leczniczych miata istotny wplyw na skuteczno$é warroabdjcza zastosowanego
preparatu.

Slowa Kkluczowe: Varroa destructor, zwalczanie, rodziny pszczele, paski z amitrazem,
skutecznos¢.



