| P
Joe) 985 093 9 psle s )3 (sele aolibadss
EA-Y7)NE-Y oYY opleib N E 090

S yo § S S 90 o ool LS
Tq,lgcelo J g5 g2 (Apis mellifera)
(Varroa destructor)

T oy dlllac FT gusly Jriws MaogSEuus

Olplcolisle Se g3l o8isls ¢ srmds mbio 9.(55,9LiS 5 (65 ,9laS 0uSiils ¢ Sy ol 09,5 (6 5550 (ggzeiils -)
Ub"‘ «DL.‘.;LA)SA 6)‘) ol.im.:lé “5'.‘...]0 &)Lnaé))swwéf ‘6))5LM50AS....JL§ xém).: oL.foj)f‘)L._.u.\lD -y
@sr 5 ohigel «Dlido lejlus (L S (ganb milis 5. (55,5L8S (hgel g iz (She ¢ ol pole Do iz lobiwl oY

Q|),gl‘@,\:..:.~m6)‘)5L.i5

VESYANVAY : Ghpds gyl VE YN F i edl e fu,b
10.22034/ HBSJ.2024.363118.1148 :(DOI) Jtuzs s awliis

Sl Jne 585 sl S gLy (ol piile Tyl ol
csb Jlw oz badlgioe J S pae Oyg0 135
To)lg cmle J,uS 058 e j95 Lo IS —ibg 3
Sl 315 505 sLn 5 5Ly i sl
Ol )95 - Sl (6558 Gl ol 53 6015555
o=l IS Gl plend sl Ao Lo 51 Jgone 5 b
O 0olaiwl o9yl a8 oS ool wl el

vnassah@yahoo.com : asbL|,

St Sl (smbion s s 5055 (S5 Lo

)V cpyms e 3529 5 035 Lncs Lo g L3 gls]
Sl i g oS sl 5o joj ool ol g0yl
Pl &)l g csb ade 51, S50 )l50 (S s
el oai Lo gy las g L3I glasl Cdm o gu S

SI-OCUODTO 2) Ifi®



oy GJQAQMAIC

L

EA-Y7) NEY Jlw YV oplesd NV E 090

2 Jlieygbas oyl SUsb Slamlw cdl slacsle g
il 5l oolaiwl a S cwl ool Ll 9B LS
5)_uu>)~>o)l_’455iwbj)_>wu_>)\)u5)_:d_~c‘::ubf
Ol izmen 358 o0 O i 515l ile Sy s,
T 92 09 S e gl olS 9,5 oS L g
OLalS (g, Seeid sl bl sis 35,1 olS
.(Cowan, 1999) cwloads (oS )Lz 1wl yo yo o0
Sl U_")‘ oolaw! u_:‘].:Lu ‘ A_SJLD u_Jl_‘BT)_:lj.: o LQ.’]
» bt slapsiole Sl ol oo (LS
Ghasemi et al.,) 55 13|y clo ogase Lacole J a8
St b ol boly e alS sla 58l (2010
Olye an b 2SCd] L ais s o gl Sl plalS jlas
3 ey bt slapgalse b ol
.(Regnault-Roger & Philogéne, 2008) aiiws o i
aiibe el 5l g lws o aS el LB oS5 SO Jaos
338092y (A o g Elimi e 5505, Ol it
S8 iSL Sy S ylge d ool ) dw
o il oS Lgid Jogmowd 05l LS slas Lo
J S gz (6,109 Cxio 0 00 S e b as aS Cu
ooliulls)ls cle pgate Js )5 slas lor s S LI
@‘)Uij)‘jwlﬁ)_"f)o..\_.o}bqa sy u_uﬁoa_wgs‘o
3= 4 dwy oo Laias (Ruffinengo et al., 2014). s ,ls
‘J?)—ﬂﬂjlsﬂ J9_~.A ‘J}—‘"‘" d—sle 6‘0@_») asls 0‘9_,0
ol g ¢ i aile 0g-ally jodo s, S50 gl
9,1y =S sl cadallobon 5 (ron o« 90 g
2SS ole i Lo 1Sedl L auslis o

S5 Loy Sy b (pizren 5 LapnsSTL
B f s p—nndlS)l g ol Il (ol ol (g i
ﬁbwjdd)gquOuwsmsa_w)_ﬂ
e3> L adls ol 51(Georges et al., 2007) . 05,135 o
legslady JUaBlassThn Ly (a0« Joadsi )l
gr"‘"'"’ C_;Uj_.m)o o..\_muu)bfc..\.._mfu‘)_a‘ U")"(':’l—‘*’
6‘00[—6 s ol 09— "5)|5 u_aLc 4_».15 oola_ul S 9—0 (;QL.?
Sl Te,lg cmle Jteadgs s o,y candas ,Lud, aslgn as

®,
Jmc)).p)o}agfﬁlcu:_qj)iu.olcuubasyé C

Cmnglio sy pzie pgaw | 10l G pie g oz
53 pgemw (loasledl g Iy lg cule slacones 30005
U5 0o Jsles oy Lo o34 el - aslonis goiS ol amms
Sl T ls slacale S8 sl 5 ool sl
Slhehons (mizpad 5 Jons 5055 ST L o) Ls laasiis
ol plse an ) goasite (LT OS5 (Aol
050, 8 ymo Sl ol S 50 (aleand pyomss slis
355 HLRLS (et (B0 ey (s 1 om0 il
1915 cmsle J S (sl e 55 (sl Sy oliz !

NG PR W VES KW

SlaSyccashb slacoleg,)10, 50 rguads wlols

RO

Varroa destructor Anderson & Trueman) g,y & le
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. . Thymus saturei- )
Ramzi et al. (2017) Jox19,8' g Jgows SIS laas Ly g S5 Lamiaceae Savory Thyme vides ool hes ]
Hybl et al. (2021) A) <9158 5 Jse IS lnds L s 5 5 Lamiaceae Wild Thyme Thymus serpyllum iy Cyag]
<9 ot
Islam et al. (2016) Jox515)8 5 Jgews SIS L poo g Sy Lamiaceae Himalayan-Thyme | Thymus linearis Wled iy 5l
Ashrafi Parchin et Jox515)8 5 Jgews . Thymus
B e Sasls s Lamiaceae Thyme o
al. (2012) Jstipms Ao\ S Ly 9 S Y kotschyanus P35 il
El-Bolok & Mah- Common Thyme gl codl
5 s Lo s Lamiaceae Thymus vulgaris | G393 992 029
fouz (2021) Jses M Sl Ly 9 S ,Garden Thyme Y & il
Kouache et al. . o )
2017) o519, 5 Jgeus JAS A3 o 4 Sy Lamiaceae Thyme Thymus algeriensis O]
2 JsS1e)0 Jsers
Ariana et al. (2012) ol ks asyie bl | S a3 LS o 4 Sy Lamiaceae Summer savory Satureja hortensis Sy
Jslsl8
Ashrafi Parchin et
ol 2012) Jyoss JTCECE TN & Lamiaceae Sahendi Savory | Satureja sahandica SN 0} 0
Lol 633103 . . Satureja khuzis-
9 ol 035y ... . )
R '3 1S 4i L o 0 5 Lamiaceae SavoryKhuzestani . oo o)
(V3A) St O ety ) 09 Sy tanica (Sl 0550
Razavi ctal. 9 JPd  Jged = Lamiaceae Zaatar shirazi Zataria multiflora 2553 53ld ]
(2015) Js S5 » Thyme Lils
. . . Origanum elong-
Ramzi et al. (2017) Jo:519)8 g Jgeus SIS olnas L oo g Sy Lamiaceae Marjoram atum S9ipe
Reyna Fuentes et
Y JosSle )8 Jgess & Lamiaceae Oregano Origanum vulgare 5955
al. (2022) 9519)8 « Jgess 52 Uiy
Stanimirovi’c et al. | a-Pinene, B-Pinene oo ds lam alyl . . Teucrium cha-
’ ’ 294 (292 P . ..
2017) T g a Lamiaceae Wild Germander i Ul (63455 oo o
Jolls NS slaas L yu maedrys
Ashrafi Parchin et L 3 ; ;
Jstizas Ag <o Sla s gLl Lamiaceae Germander Felty | Teucrium polium | ‘7% Al gaoT0)0S
1. (2012 e A9 9°19) c. .
al. (2012) oSl S350 e
Bendifallah et Lami Common Garden Salvia officinali
5 s amiaceae alvia officinalis s
al(2018) 9 s Ag) Sx Sage Her
Islam et al. (2016) ot Ag\ « st FECTINE N Lamiaceae Wild Mint Mentha longifolia pS gy
Lin et al. (2020) Joiie lan plul Lamiaceae Mint, Chinese Mint | Mentha haplocalyx el o9
Hybl et al. (2021) Jgiie Gy Lamiaceae Peppermint Mentha piperita ks gliss
B . . . gy o b glin
Hassan et al. (2008) o9 Joiie Sy Lamiaceae Spearmint Mentha spicata
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5 Winter savory, fooe Sl o]
Hybl et al. (2021) oS ke 425 J5 Sy Gy Lamiaceae . e Satureja montana 050 (e 050
Jsasi 5 mountain savory (liwnsS
9 ol 03y P S Mo &g Jges IS a5 s g 5 Lamiaceae Creeping savory | Satureja spicigera PRSI
QARSI oY Josslg,l8 ’ T
2l8' Jotiw -Ag) s ls . J5. 5 R Rosemarinus
Islam et al (2016 Ko T < b > Lamiaceae Rosema .
( ) s s i officinalis S Sl o)
Damiani et al. Lami P . Minthostachys
. . ; amiaceae eperina -
o11) g Oy oo oy ol P verticillata
Lin et al. (2020) : : Sy Lamiaceae Cablin Potchouli Pogostemon spp. -
El-Bolok & Mah- . . Marrubium vulgare | s s, - gl b« ool |3
; . S sl s Lamiaceae White Horehound 83 05l « Ogrl)?
fouz( 2021) ca JPld JasAg) | S AL s 5 Sy L s
Damiani et al. - ; 3 L Lavandula offic-
Jstizns Ag) 9ol 9153 slaed Ly Lamiaceae Lavender o ff 395 sk
(2009) . N inalis U9
Ahumada et al. . . Lavandula angus-
2022) Jatiew Ag) ¢ yiols’ lsm pls! Lamiaceae English lavender iifolia S5 ogdgi-slan!
G i etal Ocimum tenui-
oswami et al. :
«Jd < Js S als 55y Lamiaceae Tulsi florum syn. O. JURTI N
(2014) oy Jsiss)
90925 sanctum L.
Ashrafi Parchin et | a-Pinene, B-Pinene, Api Stingi Ferul Joctid )
; iaceae ingingassa erula assa-foetida et
al. (2012) Limonene cslom plil P eing ojs!
Lo . . . Ferula pseudal-
IR . ; Apiaceae Bitter Asafetida L o0
(V) o onless lm el p liacea &ojoul
Dadeostar et al a-Pinene, B-Pinene,
adgostar et al. s ;
€ 1,8-Cineole oS Jeld (gl el Apiaceae - Ferula ovina LS
(2016) . 4l
,Limonene J
Hybl et al. (2021) JId o ¢ ged Ll Apiaceae Carrot Daucus carota TS
Kadhim et al. | .
Jsit- el 3 £l Apiaceae Anise Pimpinella anisum | ©¥*% DRI
(2022) ogk
Bava et al. (2022) «Jsfl ‘“b” Tl i Apiaceae Fennel Foeniculum vulgar alyjl,
Goswami et al. Api Aiwi Trachyspermum
5 ; iaceae win L
(2014) Jges b P J ammi 9y 05
Notopterygium
. a-Pinene, B-Pinene, . Incised Notop- incisum Synonym:
Lin et al. (2020) . DA Apiaceae . ) -
Limonene £92209 %) terygium Hansenia weber-
baueriana
Ari tal. (2012) B-phellandrene, Api Dill Anethum grave-
iana et al. ; iaceae i 5
Carvacrol cslsppldl P olens =
Hybl et al. (2021) Api Coriand Coriandrum
etal. 5 ; iaceae oriander LouE
Y Jyess < 5 > P sativum FeiS
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. West Indies
El Zalabani et al. Meli Mah " Swietenia mahog-
$oc eliaceae ahogany, small- _
(2012) - SrySen gany ani
leaved mahogany
El Zalabani et al. . West Indies Ma- Swietenia macro-
_ O Meliaceae -
(2012) RYTR hogany phylla
. meliantriol,s . Neem,margosa, . .
Anjum et al. (2015) ? R 4 Meliaceae Lo Azadirachta indica sy
alanine, nimbin and nI=n India lilac T
nimbidin
Lin et al. (2020) Zineib c Amomum tsao-ko
in et al. 5 ingiberaceae a0 guo _
e Ag) Ea ¢ & Crevost
Katsumade Galan-
Lin etal. (2020) Zicib | Seed Hai Alpinia katsumadai
in et al. . ; igiberaceae al Seed,Hainan _
s g Ag) &b g g Havata
Galangal
Lin et al. (2020) e st Ag) Py Zigiberaceae Lesser Galangal | Alpinia officinarum R
Hybl et al. (2021) 097 Ol Py Zingiberaceae Ginger Zingiber officinale 5
9
Hbl et al. (2021) Zineib G d Elettaria cardamo-
etal. : i ingiberaceae reen cardamom .
Y w9 Jofhe Ag) 4 s m e Ja
Hybl et al. (2021) CppesSsS ady, Zingiberaceae Turmeric Curcuma longa dgedy;
Ahumada et al. Wl e . Eucalyptus glob-
Wl Jytiam Ag) 3 Myrtaceae Red River Gum yPHIS & gilS]
(2022) oyl » ulus e
Ahumada et al. W i A
[Pty s Myrt: Red River G Eucalyptus SP. ;
5 yrtaceae ed River Gum ucalyptus SP. 181
(2022) e eyls I o)
Atmani-Merabet et - Red River G Eucalyptus amyg-
5 s aceae ed River Gum ;
al (2020) Jstizs Ag) Sy Y dalina o9t
. .. Leptospermum
Hybl et al. (2021) <P g A) Wil o S Myrtaceae Manuka piosp ) B
Jsisl Jete I scoparium
Ariana et al. (2012) ceer Jgtiw Ag) Sy Myrtaceae Myrtle Common | Myrtus communis 3y90
Syzygium aromat-
Kadhim et al | Clove, 1 icum
adhim et al. adles S ove, laung, .
Jooani 9B B Myrtaceae syn. Eugenia aro- 5. S5
(2022) gesn-t 33y basls t qaranful 4 ) & Ji S
maticum or Eugen-
ia caryophyllata
Damiani et al. . Groundsel Baccharis flabel-
" 3 steraceae roundse -
©011) 9 g Sy lata
Ruffinengo et al. el ‘fLN lack mi .
(2007) g s Wlsyw 9 Sy oguas Asteraceae Black mint Tagates minuta QUSSP RN
s
Sabahi et al. (2018) Ast Mexican Tarragon, | o« lucid,
abahi et al. . 1 steraceae agetes lucida o i
9 iged & sweet marigold s e S
Ruffinengo et al. - 518 0 Heterotecha
€ Oged (58199l J5ss Asteraceae Camphorweed o ,
(2007) L s=n latifolia
. Wedelia glauca
Ruffinengo et al. : Ast Beach creeping Pascali
o Wl e s Sasls 3 steraceae syn: Pascalia -
(2005) O Wl i L g | S adLEp 9 Sy oxeye i

glauca
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Ashrafi Parchin et c i
Jstize kel Il Asteraceae Wormwood Artemisia sieberi ©55 dinsd
al. (2012) 880 Caa S
Absinthium
Allabergenova et Ash - d Artemisia absin-
: BRRE ; steraceae ormwood, R
al. (2021) Jses Ag) < ogjg-0 sl : thium oaid
Afsantin
. _ Artemisia drucon-
Ariana et al. (2012) Joisel (JPUd ¢ pged Sy Asteraceae Tarkagon, Tarragon culus O
False Yellowhead,
Sofou et al. (2017) Ag) ‘Jjj L”:J ‘g Sy Asteraceae Sticky Fleabane, | Dittrichia viscosa | ¢, Jas . 354 yo
T Aromatic Inula
Hybl etal. (2021) Ash German Chamo- | Matricaria cham- )
etal. - : 3 steraceae (PN
Y (U5l s As) S mile omilla ell gt
i . Ormenis multi-
Hybletal. (2021) | ( Jsidlsl) gt Ag) lsn pls! Asteraceae Maroc chamomile caulis Soylo dily
i . Chamaemelum
Hybl etal. (2021) | ( oS gz Ag) Js Asteraceae Roman chamomile obile o9y digly
Ashrafi Parchin et 3 Achillea millefo-
cvs g Ag) i) S oSS Asteraceae Yarrow ) 4 osle
al. (2012) 9Tty Sys lium oER
Umpierrez et al. 5 W Eupatorium bunii-
P B Wl ged 3 Asteraceae Chilca negra upa orz?tm it ,
(2013) R » folium
El-Nagar et al R L s li .
(2019) JIld < yiged ogs0 utaceae emon Citrus limon Dhiged
Abd El-Wahab & 5 3 ;
J9d « iged) o329 4oL slapl Rutaceae Sour Orange Citrus aurantium Sk
Ebada (2006) w e ogs0 5 JS agl
El-Nagar et al. . . . R
(2019) Jobd ¢ pged ogse Rutaceae Sweet oranges Citrus sinensis Jsp
Reyna Fuentes etal | st Ag\) Jgils] .
g9 LSS Sy Lauraceae Bay laurel Laurus nobilis 590 Sy
(2022) JP « pgad < 306 ' 7
Hybl et al. (2021) (e 20) (g ogue Lauraceae Litsea Litsea cubeba _
o9 gl Jgidl
Goswami et al. Joid  Jotin Ag) .
- - - g Lauraceae Cinnamon Cinnamomum SP. .
(2014) L Cussy 9 S o
. 5 Cinnamomum
Hybl etal. (2021) | g « J5s As) Canigy Lauraceae Cinnamon . e
g gl i zeylanicum
Tomillo
Ruffi ¢ al Andino” (Andes Acantholiopi
uffinengo et al. oo s 5 3l doeis )5 & . g
2 1g 4 (e ) Jyu Pw‘j\?"f)) 2#°% | Verbenaceac | thyme) or “Tomillo car.t h(‘) lZpld _
(2014) Jssls, Sy 2lse) de la sierra” seriphioides
(Mountain Thyme)
Romo- Chacoén et o . o L
al. 2016) Jo:59,8 Jgows J5 ) alen plasl) Verbenaceae Mexican Oregano | Lippia berlandieri -
Anjum et al. (2015) cevg e Jotiaw Ag) Cangy 9 S Verbenaceae Barbaka Vitex trifolia Cowd s (S0 CliS iy
) 0
Stanimirovi’c et al. )
2017) 599w <Oyl s g ady, Fabaceae Shrubby sophora | Sophora flavescens Ol s
Stanimirovic et al Chinese honey
animirovi'c et al. S0 L .
JsyiselS Sy Fabaceae locust, black locust, | Gleditsia chinensis _
(2017) cép o
740 jid
Hybl et al. (2021 Fab Copaib Copaifera retic-
ybl et al. ( ) Cireddsl fouo abaceae opaiba lata -
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£ 3300l 290 Sla s Il 31 ol 6 G ol
& 055000 salisd oolgs eSSl e ole o w8
Odoriferous
. . Dalbergia odor-
Lin et al. (2020) - Sy Fabaceae Rosewood, Chinese ifera b 5
Rosewood
. . . Piper aduncum
Pino et al. (2011) JPld ¢ yaiels’ Sy Piperaceae Spiked pepper,... subsp. ossanum -
Hybl et al. (2021) e g ged e &b Piperaceae Black pepper Piper nigrum olow Jals
Physic nut, Bar-
Masry et al.(2020) ooy Ol Sy gy Euphorbiaceae bados nut, poison Jatropha curcas -
nut, ....
Jiménez Vazquez 5l S
2001 q syl glayssle ‘4“"')/5 ‘EL“ < Euphorbiaceae Pepperbush Croton humilis ,
(2021) Sy
Sl « S gl Sl
El-Bolok & 5 o APV 4
w57 5 Sl ol Sy Euphorbiaceae Castor Ricinus communis SayS
Mahfouz (2021) | 5 iy souw 03l 593 | ansl como 03l 393
gl
Anacardiaceae | False pepper - pink Jals. Jaks
Gualaetal. (2014) | - uMé. -Seod . 5 “E Y o o L Schinus molle I
o) Ooed e | CEpCwm g0 Ol pepper g
L Jasmine grandif-
Hassan et al. (2008) | .. 5 sl Jglid Js Oleaceae Royal jasmine, ... lovam ol
Razavi et al. (2015) (s Ag) p5hels Sy Brassicaceae Pepperwort Lepidium latifolium SpSies dage
Oiged ook
. Cymbopogon
Sababhi et al. (2018) Jeslys < Jold lompliil Poaceae ;|LouS Lemongrass citratus godd e ()l
Ariana et al. (2012) ce5 crged « ygiels Sy Lythraceae Hanna Lawsonia inermisl lis
El-Bolok & c Yellow nutsedge, G Jont )
- patsy oS eraceae erus esculentus ;
Mahfouz( 2021) s g 03)pojy 95y P Tiger Nut P 25 s gl
Sycamore fig, .
Romeh, (2009) gl Sy Moraceae fig-mulberry Ficus Sycomorus Py EINES]
Reyna Fuenteset | .. Jf 5.5 5
4 )] 2,595 LS 0« olonplul Alliaceae Garlic Allium sativum
al. (2022) bl s et
Lin et al. (2020) J5igl e A 5) ady, Aristolochiaceae Wildginger Asarum spp. 09kl b pg Ll
s
Platycladus ori- ;
Lin et al. (2020) g M yige) 2950 3 S Cupressaceae | Chinese Arborvitae b i syl aleyed gy
entalis “ )‘_L,
Lin et al. (2020) W oals! L‘)‘ oshels 2939 Sy Acoraceae Grassleaf Sweetflag | Acorus tatarinowii -
. Lw - N
09
Fadhel Wathah
(2023) v 9 JoSlo)S s Jgews &b Ranunculaceae Black cumin Nigella sativa PRSI
Hybl et al. (2021) e g JPLd e alyy 5 Myristicaceae Nutmeg Myristica fragrans S o
5o 1 5o Pelargonium
Hybl et al. (2021) g s ‘-bb an 555y Geraniaceae Pelargonium e : Golas hnas
Jasilys graveolens
. Christ's Thorn Ziziphus spina s
Ariana et al. (2002) R Sy Rhamnaceae Jujube christi s
Akbulut & Ozkan 1. LS L
_ lsn cpll Datiscaceae False hemp Datisca cannabina s A s
(2022) " iy alials
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. B Bine Hop
Iglesias et al (2020) | .. 5 sy« ol oslo sln JS Cannabaceae Wine Hop Humulus lupulus S5,
Asif Qayyoum et S eSS Virginian Tobacco«
if Qayy OB S 5 Solanaceae ¢ Nicotiana tabacum e el
al. (2013) o B > Tobacco ory
Ashrafi Parchin et
al. 2012) e g Jges ol la Jbs gl s Zygophylaceae Harmel Peganum harmala g gl
Stanimirovi'c et al. Gink Ginkgo ,Maiden- Ginkeo biloh
5 3 inkgoaceae .
(2017) ey dsed o & hair Tree ko biiod P RS
. b dle ol
Allabergenova et . “w yad Hypericum perfo- s s
& ‘Oem “"’“)95)?’*_“ lympl Clusiaceae St Johns Wort P perf N [FORNCINEIN
al. (2021) g sast < oy Wl e ratum AR a
)

05 1Ly 5Ly 315 Lo e 5 o uilsl 5 T (gloorgnsl aiile
lodas S e . Al 5015 )0 00l sl gl L _jiSzd]
g bl (b)) gl eaplonl sl ole; LS o 45
Sl 0als oam e a5 0 iScole ylecds Lao,Lac
Sl aian Tyl coyle 28 50 Lol gl as el !
e 5 Ll 5 o 031 e 65 5.5 3
ol 00 oanlios i lzde (gL 5o 5 Jyad oy rizeod s
(Imdorf et al., 1999).

e s S LalS 5 g0 LS Sl ol
g d aS ol (S )l (o biond S alaz 5l o0l
o9y gl il gl el S eoliiuloj50 sl d Loy >
colS s e bl e 0LS (5550928 k> pe il S]
Angioni ef) cewl Oglaie laos byl i g S cale
(al., 2006

oab gl ialosls (1 5 e Olo—e s Jy—ond (L)
Ololis= sl g Los asy Tg)ly cyle J 25 (g oy LalsS 5|
3° Js—ud (Calderone& Nasr 1999).5,ls Sy IS 30
1 i i Usamo o Seiilw i yo Ve Y+ oy csloo
Sl az 010 5l S sles jo 1055 iidu Slg o)l
=) y= egl—e (Imdorf et al., 1995). 025 o Zews 3l
S E O1 0 Jserd 45 oo L UL ls o
e 3908, 3T Jgans (S i 31 o il oo
5 Bl oot vl Sy i o0l o L (o
Lodesani & Costa). ool oo (i3580 o) (ol ) azes jo
(2008

BSOS 50,1 6l (g sl eslinl ]l
12595 8 e Ll 305 S o5 ) g
il g Sl ogn e o5 S sl s 50 il 5o

S S Azl g Sy {

Syo 3l omode dsol> aS 0009y SLS o dl s e

1y s 5535 sl S Ll s 0o STolST L yg5 e
3 S £95 0 3lalolill g o0 ylo y L 5 ez yasl i o
.(Carnesecchi et al., 2019) oz o5T Jue slo 455 IS
Comoz il 5lailey o la)lo ai;ass lasogmg SO
L oSy o la iScole 51 S50 solaw! oyl 519 g cnle
Rosenkranz et al.,) o yu 0,0 S i (5L SIS L
Sl A S sla g,y =) aS conl e )5 (2010
S8 esliiwlsysseavn; ol o Lo rornSodl g Ly
ol (IS slmos 1,8 g s y9u55 o Loyl bie 150
saoliw Lm;%u)o u_ojl&abL.’?U‘w.aMﬁwu)M

3l S i sla ol .(Higes et al., 2020) cwl oo
55 5 Slaliiale s i slacemsylgily il
05, S5 el g lg J S gl |y (Sawaidy sl ol jon
g9 (TS Sla g et dasgi « (il ply ol
Ol S=tag3 gyl o aallg)ly cnle J 28 sl aslyslss
Dietemann) .5 ,1,3 o oyols sl wilsT g Joe y5u55
o281y 05 250 slo yiSols jloslauwl ;o ol ) Selas
S ySlos gusylo oS rises Gy Ol diiin pgac
b slice b olos s (Isman, 2000) o5 yls po  sllae



N
»

)‘ ‘u_tl I osl.l_c QB—MJ J_.ol.‘> Gbmu)] Q)L.\JL._...A‘
2 bejT lalas s s Slove Slalllas aS Ll
Ao | 4o (g i Oladsd (s (6 S (6,55 L
Slidios b alilejl zls o oIl (yis sl -

G [ EUC U KV

....................................................

..

(Varroa destructor) T s )ls «=alo J S e (Apis mellifera) Jaue ) 55 sl S5 s 034 oslaiuwl plals : pl)lEed 9 a0 58

JUas! Glapis 4 Ba b 4 b slaiSeole
Lo W .(Sabahi et al., 2017) 5 ,ls  Sws so_doslawl

Lo, 63w hstinl 1 e o boay] ;5 (e
S5 e 091ty 5l (e 5 21 Lol
&l amlie b an s o illyly ol 8 6l
Loy 5l Cml (S (s 2 3 )50 (BLS LadisS

b s 4

b o gle lalSleslawl Lol o J,mu8 sla jos, \YAY L, meooljolas g oy coly Con b pe65,095 il 5
YOO-YEO dio ¥ (50, F Jlu e ol ml g ol i oo s adora. ol 1l S

Sliass  ole dy i Jwe (g90S s lscnbe J a8 )0 .S, spicigera (C. koch) Boiss  Satureja khuzistanica (Jamzad)

(0auds,lg: Lo 15T) ,guST s T lg b Sogll il Tawlol) Tawldloguw Ug 3oL o lac (SIAYAA . o sy 5. 10 o0 Slas,
A0 (F) V0 . oyl (S als dy i (00T 11 giand) s 5555 50

Abd El-Wahab, T.E., & Ebada, M.A. 2006. Evaluation of some volatile plant oils and Mavrik against
Varroa destructor in honey bee colonies. Journal of Applied Sciences Research, 2(8): 514-521.

Ahumada, M.F., Marcos, J.L., Cadavid, A., Banares, G.V., Silva, C.M., Olivares, Y.A., & Miiller, H.Y.
2022. Evaluation of the efficacy of essential oils of Lavandula angustifolia and Eucalyptus globulus for

the control of Varroa destructor in Apis mellifera: A randomized field study. Austral. Journal of Veterinary

Sciences, 54: 83-87.

Akbulut, S., & Ozkan, Z.C. 2022. An ethnoveterinary study on medicinal plants used for animal diseases
in Rize (Turkey). Applied Ecology and Environmental Research, 20(5):4109-4119.
Allabergenova, A., Turganbayeva, G., & Nurseitova, M. 2021. Control of Varroa Destructor in Kazakhstan.

Archives of Razi Institute, 76(5): 1389-1397.

Angioni, A., Barra, A., Coroneo, V., Dessi, S., & Cabras, P. 2006. Chemical composition, seasonal

variability and antifungal activity of Lavandula stoechas L. stoechas essential oils from stem/ leaves and
flowers. Journal of Agricultural and Food Chemistry, 54: 64-70.
Anjum, S.I., Ayaz, S., Shah, A .H., Khan, S., & Khan, S.N. 2015. Controlling honeybee pathogen by
using neem and barbara plant extracts. Biotechnology & Biotechnological Equipment, 29 (5): 901-906.
Ashrafi Parchin, R., Bahraminejad, S., Ashrafi Parchin, M., & Ebadollahi, A. 2012.Toxic effect of a

selection of medicinal plant products against the parasitic bee mite Varroa destructor. Journal of Medicinal

Plants Research, 6(14): 2807-2811.

Asif Qayyoum, M., Khan, S., & Hamid Bashir, M. 2013. Efficacy of Plant Extracts Against Honey Bee
Mite, Varroa destructor (Acari: Varroidae). World Journal of Zoology, 8 (2): 212-216.
Atmani-Merabet, G., Fellah, S., & Belkhiri, A. 2020. Comparative study of two Eucalyptus species from

Algeria: Chemical composition, toxicity and acaricidal effect on Varroa destructor. Current Issues in Pharmacy

and Medical Sciences, 33(3): 144—148.

Bava, R., Castagna, F., Palma, E., Musolino, V., Carresi, C., Cardamone, A., Lupia, C., Marrelli, M.,

...................................................

...................................................

__Y[-OCUC)UTG 2) Ifi®



oy GJQAQMAIC

EA-Y7) NEY Jlw YV oplesd NV E 090

Jae)5) 0 9id 9 pole 79 )3 el dnlilod g ]

......................................................................................................

Conforti, F., Roncada, P., Musella, V., & Britti, D. 2022. Phytochemical Profile of Foeniculum vulgare
Subsp. Piperitum Essential Oils and Evaluation of Acaricidal Efficacy against Varroa destructor in Apis
mellifera by In Vitro and Semi-Field Fumigation Tests. Veterinary sciences, 9(12):684-698.

Bendifallah, L., Belguendouz, R., Hamoudi, L., & Arab, k. 2018. Biological Activity of the Salvia officinalis
L. (Lamiaceae) Essential Oil on Varroa destructor Infested Honeybees. Plants (Basel), 7(2): 44-55.

Calderone, N.W., & Nasr, M.E. 1999. Evaluation of a Formic Acid Formulation for the Fall Control of
Varroa jacobsoni (Acari: Varroidae) in Colonies of the Honey Bee Apis mellifera (Hymenoptera: Apidae)
in a Temperate Climate. Journal of Economic Entomology, 92: 526-533.

Carnesecchi, E., Svendsen, C., Lasagni, S., Grech, A., Quignot, N., Amzal, B., Toma, C., Tosi, S., Rortais,
A., Cortinas-Abrahantes, J., Capri, E., Kramer, N., Benfenati, E., Spurgeon, D., Guillot, G., & Michel
Dorne, J.L.C. 2019. Investigating combined toxicity of binary mixtures in bees: Meta-analysis of
laboratory tests, modelling, mechanistic basis and implications for risk assessment. Environment International,
133: 1-17.

Colin, M.B., Ciavarella, F., Otero-Colina, G., & Belzunces, L.P. 1994. A method for characterizing the
biological activity of essential oil against Varroa jacobsoni. In: Matheson A (ed) New perspectives on Varroa.
International Bee Research Association, Cardiff, 109-114.

Cowan, M.M. 1999. Plant products as antimicrobial agents. Clinical Microbiology Reviews, 12: 564-582.

Dadgostar, S.H., Nozari, J., & Hosseininaveh, V. 2016. The study on Ferula ovina fumigation to control
Varroa destructor (Acari: Varroidae), a sever pest of Apis mellifera (Hymenoptera: Apidae). Persian Journal
of Acarology, 5(4): 355-358

Damiani, N., Gende, L.B., Bailac, P., Marcangeli, J.A., & Eguaras, M.J. 2009. Acaricidal and insecticidal
activity of essential oils on Varroa destructor (acari: Varroidae) and Apis mellifera (Hymenoptera: Apidae).
Parasitology Research, 106 (1): 145-152.

Damiani, N., Gende, L.B., Maggi, M.D., Palacios, S., Marcangeli, J.A., & Eguaras, M.J. 2011. Repellent
and acaricidal effects of botanical extracts on Varroa destructor. Parasitology Research, 108:79-86.

Dietemann, V., Pflugfelder, J., Anderson, D., Charriere, J.D., Chejanovsky, N., Dainat, B., De Miranda,
J., Delaplane, K., Dillier, F-X., Fuch, S., Gallmann, P., Gauthier, L., Imdorf, A., Koeniger, N., Kralj, J.,
Meikle, W., Pettis, J., Rosenkranz, P., Sammataro, D., Smith, D., Yafiez, O., & Neumann, P. 2012. Varroa
destructor: research avenues towards sustainable control. Journal of Apicultural Research, 51(1):125-132.

El Zalabani, S.M., El-Askary, H.I., Mousa, O.M., Issa, M.Y., Zaitoun, A.A., & Abdel-Sattar, E. 2012.
Acaricidal activity of Swietenia mahogani and Swietenia macrophylla ethanolic extracts against Varroa
destructor in honeybee colonies. Experimental Parasitology, 130(2): 166—170

El-Bolok, D.M.R., & Mahfouz, H.M. 2021. Efficacy of some plant extracts against Varroa destructor
and their side effect on honeybee colonies. Zagazig Journal of Agricultural Research, 48, (4): 1023-1032.

El-Nagar, A.E., Yousif-Khalil, S.I., El-Shakaa, S.M.A., & Helaly, W.M. 2019. Efficiency ofmsome Botanicals
against Varroa destructor infesting honeybee colonies and their impact on brood rearing activity and clover
honey yield. Zagazig Journal of Agricultural Research, 46 (2): 367-375.

Georges, K., Jayaprakasam, B., Dalavoy, S.S., & Nair, M.G. 2007. Pest-managing activities of plant
extracts and anthraquinones from Cassia nig—ricans from Burkina Faso. Biosource Technology, 99 (6):
2037-2045.

Ghasemi, V., Moharramipour, S., & Tahmasebi, G.H., 2010. Acaricidal activity of essential oil from
Mentha longifolia (Lamiaceae) against Varroa destructor (Acari: Varroidae) and its effect on Apis mellifera
(Hym.: Apidae). Journal of the Entomological Society of Iran, 30: 31-45.

......................................................................................................



......................................................................................................

Goswami, V., Poonam, S., & Khan, M.S. 2014. Efficacy of essential oils against Varroa destructor
infesting Apis mellifera Linn. colonies and their impact on brood development. Journal of Applied and
Natural Science, 6 (1): 27- 30.

Guala, M.S., Lapissonde, M.O., Elder, H.V., & Pérez, G.A. 2014. Acaricidal effect of the essential oil
of aguaribay (Schinus molle L.) and its fractions in bee hives (4Apis mellifera) in relation to the chemical
composition. Informacion Tecnologica, 25(2): 151-156.

Hassan, M. F., Allam, S.F., Rizk, M., & Zaki, A.Y. 2008. Utilization of Essential Oils and Chemical
Substance against Varroa Mite, Varroa destructor. Anderson and Trueman on Two Stocks of Apis mellifera
lamerkii in Egypt. Journal of the Egyptian Society of Acarology, 2: 3-8.

Higes, M., Martin-Hernandez, R., Hernandez-Rodriguez, C.S., & Gonzalez-Cabrera, J. 2020. Assessing
the Resistance to Acaricides in Varroa destructor from Several Spanish Locations. Parasitol Research, 119:
3595-3601.

Hybl, M., Bohatd, A., Radsetoulalova, 1., Kopecky, M., Irena Hosti"ckova, 1., Vani'ckova, A., & Mraz,
P. 2021. Evaluating the Efficacy of 30 Different Essential Oils against Varroa destructor and Honey Bee
Workers (Apis mellifera). Insects, 12(11): 1045- 1057.

Iglesias, A., Mitton, G., Szawarski, N., Cooley, H., Ramos, F., Meroi Arcerito Brasesco, C., Ramirez, C.,
Gende, L., Eguaras, M., Fanovich, A., & Maggi, M. 2020. Essential oils from Humulus lupulus as novel
control agents against Varroa destructor. Industrial Crops & Product,158: 1-7.

Imdorf, A., Bogdanov, S., Ibanez-Ochoa, R., & Calderone, NW. 1999. Use of essential oils for the control
of Varroa jacobsoni Oud. in honey bee colonies. Apidologie, 30:209—228

Imdorf, A., Bogdanov, S., Kilchenmann, V., & Maquelin, C. 1995. Apilife var: a new varroacide with
thymol as the main ingredient. Bee World, 76(2): 77- 83.

Islam, N., Amjad, M., ul-Hagq, E., Stephen, E., & Naz, F. 2016. Management of Varroa destructor by essential
oils and formic acid in Apis Mellifera Linn. Colonies. Journal of Entomology and Zoology Studies, 4(6):
97-104.

Isman, M. B. 2000. Plant essential oils for pest and disease management. Crop protection, 19(8): 603- 608.

Jiménez Vazquez, J. A., 2021. Croton humilis L. (Euphorbiaceae): a plant with acaricidal potential for
the control of Varroa destructor in the Yucatan Peninsula, Mexico. Master of Science, in Agricultural Ecosystems
Stable. Instituto Tecnolégico de China, Publisher: Tecnologico Nacional de México, 82 pp.

Kadhim, H.M., Hadi, M.H., & Hassoni, A.A. 2022. Study of the Effectiveness Of essential Oils (Anise,
Clove) Solution in Controlling Varroa Mites (varroa destructor) on Honey Bees Apis mellifera. Al-Qadisiyah
Journal For Agriculture Sciences, 12(2): 130-136.

Kouache, B., Brada, M., Saadi, A., Fauconnier, M.L., Lognay, G., & Heuskin, S. 2017. Chemical Composition
and Acaricidal Activity of Thymus algeriensis Essential Oil against Varroa destructor. Natural Product
Communications, 12(1): 135- 138.

Lin, Z., Su. X., Wang, S., Ji, T., Hu, F.L., & Zheng, H.Q. 2020. Fumigant toxicity of eleven Chinese
herbal essential oils against an ectoparasitic mite (Varroa destructor) of the honey bee (Apis mellifera).
Journal of Apicultural Research, 59: 204-210.

Lodesani, M., & Costa, C. 2008. Maximizing the efficacy of a thymol based product against the mite
Varroa destructor by increasing the air space in the hive. Journal of Apicultural Research, 47: 113-117.

Masry, S.H.D., Abd El-Wahab, T.E., & Rashad, M. 2020. Evaluating the impact of jatropha oil extract
against the Varroa mite, Varroa destructor Anderson & Trueman (Arachnida: Acari: Varroidae), infesting
honeybee colonies (Apis mellifera L.). Egyptian Journal of Biological Pest Control, 30:91- 98.

......................................................................................................

(Varroa destructor) T s )ls «=alo J S e (Apis mellifera) Jaue ) 55 sl S5 s 034 oslaiuwl plals : pl)lEed 9 a0 58

__Y[-OCUC)UTG 2) Ifi®



oy GJQAQMAIC

EA-Y7) NEY Jlw YV oplesd NV E 090

Jae)5) 0 9id 9 pole 79 )3 el dnlilod g ]

......................................................................................................

Pino, O., Sanchez, Y., Rodriguez, H., Correa, T.M., Demedio, J., & Sanabria, J.L. 2011. Chemical characterization
and acaricidal activity of the essential oil from Piper aduncum subsp. Ossanum against Varroa destructor.
Revista de Proteccion Vegetal, 26: 52—61.

Ramzi, H., Ismaili, M.R., Aberchane, M., & Zaanoun, S. 2017. Chemical characterization and acaricidal
activity of Thymus satureioides C. & B. and Origanum elongatum E. & M. (Lamiaceae) essential oils
against Varroa destructor Anderson & Trueman (Acari: Varroidae). Industrial Crops & Products, 108:
201-207.

Razavi, S.M., Asadpour, M., Jafari, & A. Malekpour, S.H. 2015. The field efficacy of lepidium latifolium
and zataria multiflora methanolic extracts against varroa destructor. Parasitology Research, 114 (11):
4233-4238.

Regnault-Roger, C., & Philogene, B.J.R. 2008. Past and current prospects for the use of botanicals and
plant allelochemicals in integrated pest management. Pharmaceutical Biology, 46:41-52.

Reyna Fuentes, J. H., Martinez Gonzélez, J. C., Silva Contreras, M. y., & Lopez Aguirre, D. 2022 Effect
of three vegetable grinds against the Varroa destructor mite in colonies of Apis mellifera. Nova Scientia,
14(28): 1-10.

Romeh, A.A. 2009. Control of Varroa Mite (Varroa destructor) on Honey Bees by Sycamore Leaves
(Ficus Sycomorus). Journal of Applied Scienes Research. 5(2): 151-157

Romo-Chacon, A., Martinez-Contreras, L.J., Molina-Corral, F.J., Acosta-Muiiiz, C.H., Rios-Velasco, C.,
Ledén-Door, A.P., & Rivera, R. 2016. Evaluation of oregano (Lippia berlandieri) essential oil and
Entomopathogenic Fungi for Varroa destructor control in colonies of honey bee, Apis mellifera. Southwestern
Entomologist, 41(4): 971-982.

Rosenkranz, P., Aumeier, P., & Ziegelmann, B. 2010. Biology and Control of Varroa destructor. Journal
of Invertebrate Pathology, 103: 96—119.

Ruffinengo, S.R., Maggi, M.D., Fuselli, S., De plano, F.G., Negari, P., Brasesco, C., Satta, A., Floris, L.,
& Eguaras, M.J. 2014. Bioactivity of microencapsulated essentials oils and perspectives of their use in the
control of Varroa destructor. Bulletin of Insectology, 67 (1): 81-86.

Sabahi, Q.O., Gashout, H., Kelly, P.G., & Guzman-Novoa, E. 2017. Continuous release of oregano oil
effectively and safely controls Varroa destructor infestations in honey bee colonies in a northern climate.
Experimental and Applied Acarology, 72: 263-275.

Sabahi, Q.0., Hamiduzzaman, M.D., Barajas-Perez, J.S., Tapia-Gonzalez, J.M., & Guzman-Novoa, E.
2018. Toxicity of Anethole and the Essential Oils of Lemongrass and Sweet Marigold to the Parasitic Mite
Varroa destructor and Their Selectivity for Honey Bee (Apis mellifera) Workers and Larvae. Psyche. A
Journal of Entomology,2018: 1-8.

Sofou, K., Isaakidis, D., Spyros, A., Biittner, A., Giannis, A., & E- Katerinopoulos, H. 2017. Use of
costic acid, a natural extract from Dittrichia viscosa, for the control of Varroa destructor, a parasite of the
European honey bee. Beilstein Journal of Organic Chemistry, 13: 952-959.

Stanimirovi'c, Z., Glavini'c, U., Laki’c, N., Radovi'c, D., Ristani’c, M., Tari'c, E., & Stevanovi'c, J.
2017. Efficacy of plant-derived formulation Argus Ras in Varroa destructor control. Acta Veterinaria-Beograd,
67(2): 191-200.

Umpierrez, M.L., Santos, E., Mendoza, Y., Altesor, P., & Rossini, C. 2013. Essential oil from Eupatorium
buniifolium leaves as potential varroacide. Parasitology Research, 112: 3389-3400.

Villalobos, E. M. 2016. The mite that jumped, the bee that traveled, the disease that followed. Science,
351 (6273): 554-556.

......................................................................................................



The plants used in honey bee (4Apis mellifera) colonies for
Varroa mite (Varroa destructor) control

H. Goomeh!, H.A. Vahedi**. A. Rahimi?

1- PhD student, Department of Plant Protection, Faculty of Agriculture, Agriculture and Natural
Resources Campus, Razi University, Kermanshah, Iran

2- Associate Professor, Department of Plant Protection, Faculty of Agriculture, Agriculture and Natural
Resources Campus, Razi University, Kermanshah, Iran

3- Assistant Professor, Animal Science Research Department, Kurdistan Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization
(AREEO), Sanandaj, Iran

DOI: 10.22034/ HBSJ.2024.363118.1148

Abstract

The living environment of the honey bee is a suitable place for all kinds of pests and diseases to live.
Also, the presence of honey, wax, larvae, pupae, and a large number of bees in a dark space and some other
things, including desirable temperature and humidity inside the hive, has attracted all kinds of pests and
diseases. Varroa mite is the main obstacle to the survival of bee colonies. If you do not control it, it can
cause the collapse of bee colonies in a few years. Varroa mite control is essential to maintain bee colonies in
most beekeeping areas around the world. Beekeepers routinely use chemical treatments to control this mite.
Nowadays, excessive use of chemical pesticides and incorrect management has led to widespread resistance
in Varroa mite populations and the residual of these pesticides in beehive products. However, beekeepers
usually use more chemical pesticides to control this parasite. Today, researchers are trying to find safer ways
to control Varroa mites. Honey bee Specialists and international researchers have introduced several plant
compounds as suitable alternatives to chemical pesticides in controlling Varroa mites. Therefore, the most
important plants used in honey bee colonies to control Varroa mite have been introduced in this review.
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