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Fig. 1. Identification of hives infected with Varroa mite using non-invasive sugar method
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Table 1. Main effect of time and use of anti-mistances (Eucalyptus extract, Virginia, Barley Badma
tobacco smoke and Apistan strip) in two turns tfirstial five days and second: last four days)ha25 days
interval on Varroa mite shedding (LSMeans + SE)

Variable Varroa mite shedding
Control 0+2.01
Eucalyptus extract 103 2.01
Apistan strip 9.2+ 2.01
Anti-mite substances Virginia 7.4+2.01
Tobacco smoke Barley 5.7+2.01
Basma 58+2.01
Time First turn 12.2+1.16
Second turn 0+ 1.16

@b Different superscripts within the same column dersignificant differencesP&0.05)
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Table 2 Main effect of time and the use of anti-mite sabses (Eucalyptus extract, Virginia, Barley andrBas

tobacco smoke and Apistan strip) in two turns ffirsitial five days and second: last four days)hw25 days
interval on bee larva (LSMeans + SE)

Variable Numder of bee larva
Control 729.2 +56.05
Eucalyptus extract 704.2 £ 56.05
Apistan strip 712.5 £ 56.05

Anti-mite substances Virginia 691.7 + 56.05
Tobacco smoke Barley 700.0 £ 56.05

Basma 766.7 £ 56.05

Time First turn 745.8 + 32.36

Second turn 688.9 + 32.36

99 5 (Gl ls 5 ol 9 ()b iz s 5595 999 w5 o )las) &S 0 Slge Jlosial 5 (Jloy bline 31-Y Jooxr

(LSMeans + SE Jue ;555 5),Y » 33, Y0 alols b (GbL 59, ez 90 Cug 9 G3lel s, i sl Cogd) Olays g
Table 3. The intraction effect of time and the abanti-mite substances (Eucalyptus extract, ViggiBarley and
Basma tobacco smoke and Apistan strip) in two t{firet: initial five days and second: last fourydawith 25 days

interval on bee larva (LSMeans + SE)

Time Anti-mite substances Numder of bee larva
Control 766.7 +79.27
Eucalyptus extract 766.7 £79.27
Apistan strip 766.7 £ 79.27
First turn Virginia 700.0 +79.27
Tobacco smoke Barley 816.7 £ 79.27
Basma 766.6 +79.27
Control 691.7 £+ 79.27
Eucalyptus extract 641.7 £79.27
Second tum Apistan strip o 644.7 £ 79.27
Virginia 725.0 £79.27
Tobacco smoke Barley 566.7 £ 79.27
Basma 766.7 £79.27

Oloy g 99 50 (Gl Tl g dansls 5 (Il biz g (5355 099 cugidlST o )lae) S 0d olso Jlamiasl J1-F Jgoor
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Table 4. Effect of the use of anti-mite substar{€&galyptus extract, Virginia, Barley and Basmaaitin smoke

and Apistan strip) in two turns (first: initial #vdays and second: last four days) with 25 dagsvat on the
guantity and quality of produced honey (LSMean€&} S

Treatments Produced honey (Kg) Consumer satisfaction (Out of 10

points)
Control 2.30+0.45 6.16 £ 0.35
Eucalyptus extract 5.4% 0.45 6.33+0.35
Apistan strip 6.08+0.45 6.16 £ 0.35
Virginia 5.45%+ 0.45 6.33+£0.35
Tobacco smoke Barley 5.28 +0.45 5.83+0.35
Basma 5.97+0.45 6.33+£0.35

#PDjfferent superscripts within the same column dersignificant differences&0.05).



‘5)‘5 45)1 uy}l LM[J 9 L_'>J)L‘ gL.M.>);3 w Sgo swwwl w)e sj)) a)Las )J‘ u‘)li.o.b 9 uLAlS G A

@‘é}u&s 9 ’S.«»J y

3345 00l (598 Wgi 1150 BT Clix 5l alewy
S9,08 isgad L5, LSS g plecaly «ledbl 4y 3o
aSbe (555 ol pyizme (edgias I rizren 350 o0
sekie 4 (S lewl (g5,0laS ooz lejle e 55
Sedee S Sl 5 gass ols HIF 0 Lasl e

095 S 5090 g eS| C 50 5y olac l solat
S 4 g e e e lgly a5 (Sogll s e
P OFF S 093 5 oISl C3 )0 Sy ojlas v o0
JrsS Gl Geiis nl )0 0al Al Ghyy 4 a5 (S)se
ool JuS 5o cude Sl aud aigd eolaiul lg)ly aiS

5sﬂwmfdf|sowﬁywwglj)‘jw
Ol Je CalS

o IYAY G olide g g Gdm v o) wp Slobo Lo jaeme f LS p Soled cpaulel (5 ey (soIlid oolj s
AYEATE Y (oly5 OolS il aaliingsy . 5,8 ood (55 Rides plB )] (goy aitl 5 (S5 95

s5eb 3o oy J5S 50 Fse (gl 5 glind (o lo) (alS SliS 5 dalllae NYAY b hom )3l 5w (650l 28
FoA-Y Y PA ((Sijaals Oladon (el ugunilo o)
FAV-FA- VO lyes (Sig pole olRidls  Sbp oasiidls

Sl Solem @B Lk ale (LS (S b ojlas (2B b DT gy 2 YR pulie 5 oo 15 plie p (Slollas
AOO VA Y - gyl LS L ol

NEYY # ol Jes j905 958 g pole (Apis melifera) Juc j9.55 cwosl g NYAY € 2910 5 o8 Sllts o) (25,5

Arafa W. M., Aboelhadid S. M., Moawad A., Shokeir K. M. and Ahmed O. 2020. Toxicity, repellency and anti-

cholinesterase activities of thymol-eucalyptus combinations against phenotypically resistant Rhipicephalus
annulatus ticks. Experimental and Applied Acarology, 81: 265-277.

Boot W. J., Calis J. N. M. and Beetsma J. 1992. Differential periods of varroa mite invasion into worker and drone
cells of honeybees. Experimental and Applied Acarology, 16: 295-301.

Bowen-Walker P. L., Martin S. J. and Gunn A. 1999. The transmission of deformed wing virus between honeybees
(Apis mellifera L.) by the ectoparasitic mite Varroa jacobsoni Oud. Journal of Invertebrate Pathology, 73:
101-106.

Carlson G. R., Dhadialla T.S., Hunter R., Jansson R. K., Jany C. S., Lidert Z. and Slawecki R. A. 2001. The
chemicaland biological properties of methoxyfenozide, a new insecticidal ecdysteroid agonist. Pest
Management Science, 57: 115-119.

Clemente M. A., de Oliveira Monteiro C. M., Scoralik M. G., Gomes F. T., de Azevedo Prata M. C. and Daemon E.
2010. Acaricidal activity of the essential oils from Eucalyptus citriodora and Cymbopogon nar-dus on larvae
of Amblyomma cajennense (Acari: Ixodidae) and Anocentor nitens (Acari: Ixodidae). Parasitology
Reseacher, 107: 987-992.

de Ruijter A. and Eijnde J. V. D. 2015. Detection of varroa mites in the Netherlands using tobacco smoke. Bee
World, 65: 151-154.

Goodwin R. M., Taylor M. A., McBrydie H. M. and Cox H. M. 2006. Drift of Varroa destructor infested worker
honeybees to neighbouring colonies. Journal of Apicultural Research, 45: 155-156.

Gregorc A., Poganik A. and Bowen I. D. 2004. Cell death in honeybee (Apis mellifera) larvae treated with oxalic or
formic acid. Apidologie, 35: 453-460.



a A=) WA Gl il slez o ladif/ o Sl sols Oladgs Sl

Guzman-Novoa E., Eccles L., Calvete Y., McGowan J., Kelly P. G. and Correa-Benitez A. 2010.Varroa destructor
is the main culprit for the death and reduced populations of overwintered honey bee (4Apis mellifera) colonies
in Ontario, Canada. Apidologie, 41: 443-450.

Haarmann T., Spivak M., Weaver D., Weaver B. and Glenn T. 2002. Effects of fluvalinate and coumaphos on queen
honey bees (Hymenoptera: Apidae) in two commercial queen rearing operations. Journal of Economic
Entomology, 95: 28-35.

Imdorf A., Kilchenmann V., Bogdanov S., Bachofen B. and Beretta C. 1995. Toxic effects of thymol, camphor,
menthol and eucalyptol on Varroa jacobsoni oud and Apis mellifera L in a laboratory test. Apidologie, 26:
27-31.

Johnson R. M., Dahlgren L., Siegfried B. D. and Ellis M. D. 2013. Acaricide, fungicide and drug interactions in
honey bees (Apis mellifera). PloS One, 8: €54092.

Johnson R. M. and Percel E. G. 2013. Effect of a fungicide and spray adjuvant on queen-rearing success in honey
bees (Hymenoptera: Apidae). Journal of Economic Entomology, 106: 1952-1957.

Koleoglu G., Goodwin P. H., Reyes-Quintana M., Hamiduzzaman M. M. and Guzman-Novoa E. 2017. Effect of
Varroa destructor, wounding and Varroa homogenate on gene expression in brood and adult honey bees.
PloS One, 12: €0169669.

Moritz R. F. A. and Erler S. 2016. Lost colonies found in a data mine: Global honey trade but not pests or pesticides
as a major cause of regional honeybee colony declines. Agriculture, Ecosystems & Environment, 216: 44-50.

Perrucci S., Marcianti F. and Cionti P. L. 1994. In vitro antifungal activity of essential oils against some isolates of
Microsperum canis and M. gypseum. Planta Medica, 60: 84-87.

Ramsey S. D., Gulbronson C., Mowery J., Ochoa R., van Engelsdorp D. and Bauchan G. R. 2018. A multi-
microscopy approach to discover the feeding site and host tissue consumed by Varroa destructor on host
honey bees. Microscopy and Microanalysis, 24 supplement s1.

Rangel J., Keller J. J. and Tarpy D. R. 2013 The effects of honey bee (Apis mellifera L.) queen reproductive
potential on colony growth. Insectes Sociaux, 60: 65-67.

Ruffinengo S., Eguaras M., Floris 1., Faverin C., Bailac P. and Ponzi M. 2005. LC50 and repellent effects of
essential oils from Argentinian wild plant species on Varroa destructor. Journal of Economic Entomology,
98: 651-655.

Ruffinengo S., Maggi M., Faverin C., Rosa S. B., Bailac P., Principal J. and Eguaras M. 2007. Essential oils toxicity
related to Varroa destructor and Apis mellifera under laboratory conditions. Zootecnia Tropical, 25: 63-69.

Sakofski F., Koeniger N. and Fuchs S. 1990. Seasonality of honey bee colony invasion by Varroa jacobsoni Oud.
Apidologie, 21: 547-550.

Sebei K., Sakouhi F., Herchi W., Larbi Khouja M. and Boukhchina S. 2015. Chemical composition and antibacterial
activities of seven Eucalyptus species essential oils leaves. Biological Research, 48: 7.

Wade A., Lin C., Kurkul C., Ravasz Regan E. and Johnson R. M. 2019. Combined toxicity of insecticides and
fungicides applied to California almond crchards to honey bee larvae and adults. Insects, 10: 1-11.

Williams G. R., Shafer A. B. A., Rogers R. E. L., Shutler D. and Stewart D. T. 2008. First detection of Nosema
ceranae, a microsporidian parasite of European honey bees (Apis mellifera), in Canada and central USA.
Journal of Invertebrate Pathology, 97: 189-192.

Yang Y. C., Choi H. Y., Choi W. S,, Clark J. and Ahn Y. J. 2004. Ovicidal and adulticidal activity of Eucalyptus
globulus leaf oil terpenoids against Pediculus humanus capitis (Anoplura: Pediculidae). Journal of
Agricultural and Food Chemistry, 52: 2507-2511.



Animal Production Research T

Vol. 9, No. 4, 2020 (1-10)

PAnimal Production Research

University of Guilan

Research paper

Effect of eucalyptus leaf extract, Virginia, Barley and Basma
tobacco smoke on Varroa mite of honey bee

M. Kamiab', M. Roostaei-Ali Mehrz*, S. H. Hosseini Moghadamz, A. Sahragard3

1. Graduated MSc. in Animal Physiology, Department of Animal Science, Faculty of Agricultural Sciences, University of Guilan, Rasht,
Iran

2. Associate Professor, Department of Animal Science, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran

3. Professor, Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran

(Received: 22-09-2020 — Accepted: 17-01-2021)

Abstract

The present study was performed to investigate the effect of eucalyptus leaf extract and tobacco smoke on Varroa
mite using 36 hives for 34 days. In one experimental group, no action was taken to control Varroa mite (control),
and the other one (positive control) Apistan Strip was placed in a hive for 34 days. In the other experimental groups,
Varroa mite was controlled using Barley, Basma, Virginia leaf tobacco smoke, and Eucalyptus leaf extract in the
first five days (first time) and the last four days (second time) during the control period. In the eucalyptus extract
treatment, 15 mL of the extract solution (0.1 mL/mg) was sprayed between frames daily. In tobacco leaf smoke
treatments (Barley, Basma, and Virginia), the amount of 3 g of tobacco leaf was smoked. Tick shedding (daily), the
number of larvae in each frame (on days 5 and 34), and the amount of honey (after 150 days) were measured. The
main effect showed that mite shedding was higher in eucalyptus leaf extract (10.3+2.01), Apistan (9.41+2.01), and
Virginia tobacco smoke (7.41+2.01) than the control (0+£2.01, P<0.05). In the first time of treatment, mites shedding
was higher in eucalyptus extract treatment (20.7+2.84) and Apistan (18.8+2.84) and Virginia tobacco smoke
(14.8+2.84) than the control (0£2.84, P<0.05). The amount of honey production in the control (2.3+0.45 kg) was
lower than other treatments (P<0.05). Therefore, eucalyptus leaf extract and tobacco leaf smoke are effective in
controlling bee Varroa mite infestation.
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