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Extended Abstract

Background: Varroa mite is one of the most important parasites in the honey bee colonies and
the beekeeping industry all over the world. It causes great economic loss to the beekeeping
industry and beekeepers by feeding on the fat body and hemolymph in different developmental
stages of the bees and also by the transmission of pathogenic viral agents. In recent years, the
application of chemical pesticides has led to the occurrence of mite resistance and contamination
of hive products. Plant extracts are considered as a suitable alternative to chemical acaricides for
the Varroa mite control. Therefore, the present study aimed to investigate the acaricidal and
insecticidal activity of extract of Ferola pseudalliacea, Smyrnopsis aucheri, Satureja sahendica
and Prangos ferulacea plants against Varroa mite and its host in the honey bee colonies in the
climatic conditions of Kurdistan province from 2021 to 2023.

Methods: Hangwan, Bilhar, Marzeh Sahandi and Logneh plants were collected from different
regions of Kurdistan province in April and June 2021 and then identified. After separating the
waste materials, the aerial parts of the studied plants were dehumidified and dried separately in
the shade and at room temperature (28 degrees Celsius and relative humidity of 45%) and then
using the device Shredder, their aerial organs were crushed and powdered. The extracts of studied
plants in this research were extracted using a Soxhlet extractor and absolute ethanol solvent. Then,
the chemical compounds of the plants were identified using a gas chromatography device
connected to a mass spectrometer (GC-MS). The present study was conducted in the form of a
factorial experiment based on a completely random basic design with 14 treatments and 5
replications. Before conducting the bioassay experiments, the experimental colonies were
homogenized in terms of queen age, population (adults and brood), and honey storage. Also, the
initial infestation rate of colonies with Varroa mites was evaluated for adult and brood. In the
present study, 70 Langstroth colonies were used, which had a sticky white plastic sheet embedded
in the bottom of each colony. The experimental colonies were treated with 15 ml of 20, 35, and
50% concentrations of the extracts of the mentioned plants at sunset when all the bees were
present in the hive. Every 5 days at 10 am, the plastic sheet was removed from the bottom of all
the colonies and the number of dead bees and mites on them was counted. After removing the
dead bees and mites, a plastic sheet was again placed on the bottom of the colony. In the present
study, the effect of acaricidal activity of different concentrations of each plant extract was
calculated using the instructions of Allam et al. (2003). In the present study, the effect of the
insecticidal activity of different concentrations of each plant extract on the growth rate of the
population (adults and brood) was also evaluated. Finally, the data were analyzed using the GLM
procedure embedded in the statistical software SAS V. 9.4 M6, and the mean comparisons were
done using the least significant difference (LSD) method by this software.

Results: Generally, the results showed that different concentrations of the extracts of all tested
plants showed relatively favorable acaricidal activity to control the Varroa mite in the present
study. Based on the results of statistical analysis, the concentration of 50% of Hengvan and Logne
plant extracts showed the greatest effect on the mortality percentage of Varroa mites in the studied
bee colonies, and their difference is significant compared to other different concentrations of the
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studied plants extract (p<0.01). The results of the effect of insecticidal activity of different
concentrations of the studied plants extract on bees showed that the mortality percentage of
different concentrations of none of the extracts in the experimental treatments was more than nine
percent. GC-MS analysis of plant extracts showed that E-1-propenyl sec-butyl disulfide, Z-1-
propenyl sec-butyl disulfide, n-propenyl sec-butyl disulfide, Guaiol, and B-pinene in F.
pseudalliacea and B- pinene, o- pinene and a -Fenchyl in P. ferulacea were the main chemical
constituents.

Conclusion: Our finding showed that the mortality percentage of different concentrations of
studied plants extract on bees was not more than nine percent in any of the experimental
treatments. Therefore, the concentration of 50% of Hengvan and Logneh plant extracts can be
suggested as a suitable alternative to synthetic acaricides to control the Varroa mite in honey bee
colonies due to its favorable acaricidal activity on mites.
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Table 1. Variance analysis of the effect of the acaricidal activity of the extracts of Hangvan, Mazreh Sahandi, Bilhar,
and Logneh plants on the mortallty percentage of Varroa mite in the studied honey bee colonies

Variations Sources Sum of Squares
Ol yss mbo d;\)l ) Olagyo ooz

Mean of Squares P-Value
Slage Siks F b sine Jlats] s

Plants extract
OlLS o)lac
Concentrations
e dale
Interaction effects of plants extract x
concentrations 6 2456.36
edale x bl ojlas flie oyl
Number of times of spraying
ui}l_;__a)l‘a.: JLQQ—L‘)‘ Sl
Interaction effects of plants extract
xnumber of times of spraying
slaws x ol ojlas bilite <l 3l 9 28732.06
wibejlas slagl
Interaction effects of concentrations
xnumber of times of spraying
ol ol x aedale blize @l gl 6 7420.33

&i}l_)'_o)l.a.c
Interaction effects of plants extractx
concentrations xnumber of times of
spraying
bedale x blS o)las |l oyl

u“’b o)las OI“) lasi x

3 55712.13

2 35649.30

3 262605.42

18 7315.73

15570.71 212.31 0.0001

17824.65 203.79 0.0001

409.39 4.68 0.0002

87535.14 1000.78 0.0001

3192.45 36.50 0.0001

1236.72 14.14 0.0382

406.42 4.65 0.004

o 28 )3 Tg)ly S Sl o> g5y 45858 5yl i 050 (5K BLS ojlae iS4 b il Sl dliio Y Joun

LSD by (bl adlllas 3)90 Juus )5

Table 2. Comparison of means of effect acaricidal activity of the extracts of Hangvan, Mazreh Sahandi, Bilhar, and
Logneh plants on the percentage of Varroa mite deaths in studied bee colonies based on the LSD method

(Mean + LSD)

Number of times of spraying

Plants extract Concentrations T
s exte centrt : ool gy 4
Hangvan 20% 672 % 1.467 426+ 0.927 356+ 1.36% 27+ L0
35% 75.6 + 0.87° 51+ 1.81¢ 40.6 + 0,921 326+ 1,020
oy 50 % 87.4+15 69.2 + 1,59 52+ 2.02¢ 41.6+1.07
Viazreh Sahandi 20% 514+ 1367 39.6 +1.36° 2541200 16.4£0.92
o =al 35% 60.8 + 1.28 ¢ 416+ 1,289 32+ 1,010 24.4+107"
St 02y 50 % 67 .6+ 0.92% 44.4 +1.86% 378+182% 27.6 +2.50"
Sithar 20% 572+ 101% 76.6 11077 384+ 1.66° 22.2 £0.86
e 35% 65.8 +1.01¢ 51.8 + 188 30+ 114 24 0.7"
50 % 70+0.7% 57 + 1750 43.8 +2.08° 26.2 £2,63"
Logneh 20% 64.4 £1.320 4362002 3B L1510 2561530
ot 35% 69.4 + 0.92¢ 48+ 1.14° 30.2+1.86 7 28.4+143"
50 % 84.8 + 3,01 55.8 + 2.03% 462+1.77°¢ 37.6 + 203
Control (positive
(w()p L ) 91.6 +9.18° 76.8 + 5.99° 56.4 + 5,60 % 49.2+3.49°
Control (negati
Or‘(g‘.f)”ig‘gve) 2:+054¢ 2+0.7 2.2+ 0.48" 24094

xxMeans with at least one letter in common have no significant difference at the 5% probability level based on the LSD test.

** Pasitive control (Apistan anti-Varroa mite strip), negative control (water)
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Table 3. Variance analysis of the effect of the insecticidal activity of the extracts of Hangvan, Mazreh Sahandi, Bilhar,
and Logneh plants on the mortality percentage of Varroa mite in the studied honey bee colonies

Variations Sources df Sum of Squares Mean of Squares P-Value
s e Sl 4 Cloye gguse Sloye xSk P i Juis) g
Plants extract
Sl ojlae 3 245.7 81.9 36.93 0.0001
Concentrations
beble 2 1373.23 686.61 309.59 0.0001
Interaction effects of plants extract x concentrations
Iacdle x ol ojlae lize il 6 64.2 10.7 4.82 0.0001
Number of times of spraying
tboylas (slaglo; s 3 68.67 22.89 10.32 0.0001
Interaction effects of plants extract xnumber of times of
. spraying 9 1334 14.82 6.68 0.0001
tbolas sblej sl (lalS o)lac lize el
Interaction effects of concentrations xnumber of times of
) spraying 6 30.16 5.02 2.27 0.0382
ilejlas slaglo sl x aclale blite il gl
Interaction effects of plants extractx concentrations xnumber
of times of spraying 18 86.8 4.82 2.17 0.004

ol jlas glaglo; sl x laclale x alS o las flize <l 5l
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Table 4. Comparison of means of effect the insecticidal activity of the extracts of Hangvan, Mazreh Sahandi, Bilhar,
and Logneh plants on the percentage of Varroa mite deaths in studied bee colonies based on the LSD method

(Mean + LSD)

Number of times of spraying

b s cslale; olaa Con(L:fntra.tlons PIa\L:thf extrae.l::t
cbld gl o)
4 3 2 1
1+0.31" 3 +0.70m"opd 1.4 +0.50°% 3.2 +0.37'mnop 20 % Hangvan
4+ 0,70 3.2 +0.58 mnop 5.2 + 0.80Mk 6.6 + 0.92¢fo" 35% Join
8.9 +0.67° 7.2 +0.73%f0 7.2 +0.66%0 8.7 + 0.80* 50 % ©
0.8+0.37" 0.4 £0.24° 0.6 £ 0.25° 0.6 £ 0.24° 20 % Mazreh Sahandi
1.8 +0.37"pars 1+0.31" 1.2+0.379 3+ 0.44'mnoq 35 % g o
4.8 + 0.86"K 3.6 + 0501 4.6 +0.671 6.2 + 0.58¢oN 50 % ¢ ”
1+0.31" 0.6 £0.24° 0.8+0.37% 0.5+0.24° 20 % Bilhar
1.4 +0.24p4 1.6 + 0.50°p"s 2.6 £ 0.67mnopars 1+0.31" 35% ol
6 + 0.9470h 7.4 + 0,81 8.8 + 1,392 7.6 + 1.020%f 50 %
1+0.7° 0.6 +0.20" 1.4 +0.24p% 3.6 + 0.92KImn 20 % Logneh
1.4 +0.24P0s 0.8 £ 0.24° 0.8 £ 0.24° 8+ 1,73 bode 35%
5.4 + 1.69" 1.4 +1.39p% 1.4 +1.39p% 8.8+ 0.87% 50 % RN
Control (positive)
1.6 + 0.40°Pd's 1.4 +0.50P% 1.4 +0.74p%s 2.6 + 0.81mnopar (cute) 20l
Control (negative)
0.4 +0.24° 1.6 + 0.81°prs 1.2+0.379 0.4 £0.24° . W
(i) 2

xMeans with at least one letter in common have no significant difference at the 5% probability level based on the LSD test

(&) Lhio AaLs b (2S4S lg3) e dmli %

** Pasitive control (Apistan anti-Varroa mite strip), negative control (water)
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Table 5. The results of the chemical compounds of Hengwan plant extract in the present study

Percentage Retention indices Components olyS 5 NO o Lo
Jo Mk pasls i
0.08 581 Kohlenmonoxid 1
0.05 623 Diatomic nitrogen 2
0.11 668 1,1,3-Triethoxypropane 3
0.13 702 1.2,3-Dihydroxypropanal 4
1.69 761 a-pinene 5
0.13 777 3,4-Dimethylthiophene 6
0.07 803 5,5-Dimethylpyrazolidin3-one 7
0.11 833 3-methyl Nonane 8
0.99 861 (5E)-4,4-Dimethyl-5-octenal 9
157 917 2-Dimethyl(prop-2-enyl) silyloxydodecane 10
10.69 925 B-pinene 11
0.59 928 Tricyclene 12
0.76 959 Hexadecane 13
1.86 983 Myrcene 14
0.58 989 a-copaene 15
0.61 995 4-acorenol 16
0.12 999 Decane 17
0.67 1002 a-terpinolene 18
0.95 1003 a-ohellandrene 19
1.54 1029 Limonene 20
1.6 1042 Z-B-Ocimene 21
0.52 1052 E-B-Ocimene 22
1.06 1067 Epicubebol 23
0.1 1071 a-terpinene 24
0.58 1112 3-methyl Nonane 25
1.58 1113 2-methylene 26
0.59 1211 Di-sec-butyl-disulfide 27
0.21 1232 Thymol-methyl-ether 28
15.54 1244 n-propenyl sec-butyl disulfide 29
17.37 1249 Z-1-propeny! sec-butyl disulfide 30
25.38 1251 E-1-propenyl sec-butyl disulfide 31
1.45 1260 Carvacrol 32
0.19 1392 €-3-Tetradecene 33
0.94 1452 Selin-4, 7(11)-diene 34
0.63 1454 a-Humulene 35
0.57 1520 Cadina-4-diene 36
0.44 1537 B-Himachalene 37
0.58 1558 8-Cadinene 38
0.12 1579 Spathulenol 39
0.29 1603 Hexadecane 40
11.99 1642 Guaiol 41

ol adllas )3 4iaS g olS ojlas plend CLS ¥ @l -7 Joio
Table 6. The results of the chemical compounds of Logneh plant extract in the present study

Percentage Retention indices Componentsclus 5 o,leus NO
loyd el padls
1.01 620 p—Menta-1,3,8-triene 1
0.43 668 Diisopropyl(propoxy)silane 2
7.28 699 Decane 3
3.50 8002 6.2,6-Dimethyl 2,7-octadiene 4
4,78 837 1-1sopropyl-2-(1-isopropylvinyl) cyclopropane 5
0.35 955 Camphene 6
2.20 865 Ascaridole epoxide 7
4.68 963 Methylpent-4-enylamine 8
16.8 939 o— pinene 9
17.91 981 B-— pinene 10
0.61 1005 B —Phellandrene 11
0.12 1017 5.3—Carene 12
0.18 1065 vy —Terpinene 13
0.34 1085 Cyclopropaneoctanoic acid 14
4.86 1086 Butyl 9-decenoate 15
3.44 1154 Z, Z-8,10-Hexadecadien-1-ol 16
2.25 1168 p—Mentha-1,5-dien-8-ol 17
1.1 1169 3-Cyclohexen-1-ol 18
0.43 1174 N-Methyl-2-hydroxytyramine 19
0.58 1185 p-Cymen-8-ol 20
11.24 1195 . terpineol 21
145 1239 o.—Fenchyl 22
0.68 1389 B —Cubebene 23
3.19 1468 o —Humulene 24
0.38 1552 o —Calacorene 25
0.42 1562 Phenol 26
0.84 1595 salvial-4(14)-en-1-one 27
112 1769 B—Costol 28
0.59 1871 2-Pentadecanone 29
7.54 2152 Osthole 30
13.21 2811 Squalene 31
0.26 2824 1,4-Dioxazpiro [4.5] decane 32



http://dx.doi.org/10.61186/rap.16.1.167
https://rap.sanru.ac.ir/article-1-1458-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/rap.16.1.167 ]

Soiten A9 9 ok Lo)hes (o) dllllas

\\iq 5 (Ferola pseudalliacea) ,lsSias bl o)las iSopuis 5 iSaS cylld Hib owyp

oingl ol uwilel wdl Coow (Ghasemi, 2010)
9 19oly 45" 59y 1y (25 Ay g ogdlS] w0jonl (aeS
b5 531 )18 0 390 aStslef] Ll 53 ol ol
dy50 sl il ol 5l as” ol L Sise (pl adlas
sy Sl S 2l b agS gl bl ials]
2 lgly &S s jslateas (gyuin Jeily 5 Jous y9555
3550 £ uilol GC-MS 4y 355 sl 13,55 51 b ylis 55
by (o295 gl 3 J9ySIo)lS 5 Jgess o8 2 (L (olej]
2 0% 5 ool Jsties = A g ) el ) iy
aalllas j> 2 oSS |y b polul ol slis] 268 gy
culled (Ghasemi et al., 2011) )San g (cowld o550
Ferula Thymus kotschyanus ;lals julel Ss5else
&S (¢4, Eucalyptus camaldulensis, assa-foetida
N3 s 290 (BBl bulpd )3 Jue o5 5 1)y
Thymus olS sl a8 sl Slis byl asdllas zols sl
5 )b To)ly a5 S > oYL oUlg kotschyanus
SIS pgas eslio 30l o 5 S lsiots Sl
53U plogil 51 a0, 5148 ooldiwl 350 Tg,lg 4iS” e )
Jols & ol 03ge dlge (GC-MS) ()5 (31,5 gileg s
e st (doyd MYA) o 5 LB ((1s)d V-/0R) Jseus
WL0)S° 5155 g (Moyd YIFY) Js519,8" 5 cdopd £/VY
{(Ramzanpour & Ekhcali, 2020) Jlxsg ¢ y504lie,
bl 3 15 (Sl (0 3y90 e 955 sla S
YU Sl TawlTsgn Yo ,b ol o )las o] adlas mbs
olase cpl b Ll bl 0,5 4 Cuws ]9)194:5 “£9)
oS olas o 258 SIS pols i gl b lulyon
2 1ol 48 S 53 (oo (i Sl oo Tauwllogus Vg8
Cold (6,500 Lidoh )0 MBLbasld e yg05 sla SIS
ojlas S559lan culled (Damiani etal., 2022) S 4
Minthostachys 4 Baccharis flabellate LS Jobl
)3 Oinlesl 3590 Tglg S s 555 55, verticillata
750 ojlac pl g0 o as ol LS o) addllas goli sl
Loy 5 andls To)ly 4™ g9y ook (SS90 5 St
ojlas pl a8 15,5 dleduiiy idgy jlas o Juus y9u35 sl
S JpS 3 SIS AS pgow (slp (ulie (230l Al e
OHSen 5 (gywle (6,550 adllae > inen ASL Tg)lg
Lo Ve g0 & ) alkle 3l (Masry et al., 2021)
2 lpjly a5 JmS g9y 1) 8,8 Byyile olS o)las
Lo adlln gl sl 1,3 adllan 3,90 ot y905 sla S
sy okS ol oylas alisee clacdale plos b ol ol
(P < 1+0) 390 45 dme T)ly a8 4 b S Sogll jialS
dod Ve g b slaclale & Cud dop ¥ g ) slaclale
5 Ty a5 & b ilS Sogl jials 5 olS oyl ojlas
P SN Glygsi 9 oblig Cumex SRl pizee
do ) slacdale b ooddcus o IS (pisen L2y
Sxlesx 5 Jus W i ciiia ol Gl ojlas
ol ol Likgy ol b Luslyes .ol 1y 00,5 slaasl
R Olgieds Al oo oo las 45T 03,87 5155 i

0985 ok ) mjlaly SV 9w 4 255

ool Il g (2)lse 5 ol Cjlud (oladl cuonl
48 S g ot 3,90 lians (sla ,iSwS § o3li
Llod 5l plsn s ool oo (38 50> Sib 5l g 1oy
San by ol adllae il (ol JyuS )5 Fge (2l Glals
@9)‘3 Olml;—o)La_c Ls“_‘5°)‘“> 9 LS“SA"S wp‘b N
Sl ) ol pljee 919l &5 g9y w5 sl (o9
5 bl s )S ll (elBl klpd )3 s 98
sable don ob i ol ddles s ( JS)sba
0Pl pol ingh 5> adlas 3)90 (LS ojlas ilisee
Joyd B+ glélég‘lmOT O bl aish selles asSals
22> 59y 1) 86 ool 4459 5 S S o)lae
Ol adlllao 3)90 Juus o) (sla IS )3 lg)ly as” ol
Comd S (g9, Ol duo > Blod 51 o)l BMS] 48 0l
wlllas 3y90 lblS ojlae cilies gl plo 4
2 o)y55 Sl 2oy &5 Gl 51 <MY ) 292 o e
(il 255 20> &5l s alejl slales j Soge
|y 65 5 JoSin blS ojlae doys Be il g e
IS Car Sttt G ISAS cuslio (230l (lgisa
T s 35 g oy slalS 2 Ty 45
13l s 548 5 eSS oylae pliasd GluS 5
= (E) :Jols o yay 0l )5 oy yiodas )loKins olS o )las
= (Z) (203 YOIYA) 3w 65 Jugs — SEC Juingp — )
= N (1o WITY) ndlgwgd Juigr —SEC Juggpm — )
I8 (2o yd VOIOF) Mdlgu 65 Juigr — SEC gy — )
4dSgl olS 10 5 (Moyd Vo/FA) i Ly g (dop VV/AQ)
W (100 W/RY) (i by Jolids oty S 5 odas
plpls g (3o)> VF/B) Joud W 5 (o> VSIA) i
b glls ol ojlas ogllas piSas Lol pole ol e
5 i Pl glasdllas S pd b cud GlST g pl
oalS o)las (Shaddel Tilly et al., 2008) Ko
2 lg)ly & U8 cap |y (258 oagl 5 Ml (055
IR in 90 sheie bulpd 5> Jue)os oIS
OFY oS o)La.c U ULM; Lizsd\ 4o (’?L" sl
055 oS o)las g azib gy a5 JyuS 5, b Oy
Al Bygsj 59y 1y (shte U cn oS (255 gl
gty kS slbolas jl oslizul e oyl qopl ol
lord pgon Cuslio (930l lgicr]) (9395 olS o las
4o Jusyon; IS 2 1)l 45 J S cae pisas
LS oo s gl SaS b gl b 45 63,8
ol 9 Ipoly &S il g9y pols il 5 adlllas 350
9 Bb)lesyod haghy ) )l cbllae nyess (slp (9
iSas el ,sU (Ariana et al., 2000) ,Son
J5 d8gY g )lejy optagl g iipe i QLS o)las
Slllas (b lg)ly &8 JiuS lp |y 2sd g 0jye Lo
ORRgR gl W5 ey 0y90 (2l g (KL
olas &5 o L ol Limgh mls b Lules by
S 5 1g)ly 45 (59, 1) A o ey (gl 5 L lalS
ool zmen 3l ) bayess p (Sew S


http://dx.doi.org/10.61186/rap.16.1.167
https://rap.sanru.ac.ir/article-1-1458-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/rap.16.1.167 ]

A\A%

3300 A9 g (oo L) ¢(gor>) dllas
VEF /Y oyl [pmd 3l Jlo ool Sl sla yimg s

a8 Sl a0 1y 8 e 459 5 lsSin lals
LS ol Ciliso (glaclale plo d o oy S
Sl aoyd oS Sl o] 51 (P < /+Y) 390 I3 ixe anlllas 30
D98 do)d> & 3l 518 el slajlas | Sog )3 )9
5 olsSin LS oylas dop &r i lye (ol
S S ke Sl eyt allan 3
ey o955 (sl S 53 T lgais” J S Cer S

198 g Sl
g Clikios S50 o o (oaled I dlio (pl (Bt
Syl )S il (rb @lie g g5ogliST Jjsel
g Jlo coles )bl lhe lwd)S @l )5 aly Sials
ol bl Jolye plos 53 &7 (liws S il 30 (13955
b e )lSen g 0305 2)> (SeS S5 | Jiagh
oo 9 )y B3 583 Gl pizen g Wlodygl Josa,
gl g Clidos 3950 ele Ol glacl ((Bgpme (yons
@llid Cwaj & S b @le 5 jpelaS

S 1y Gyl g S5 JleSesids Lo ) alS sladiges

References

«rl whoidle 9 95 )13 ool 3590 Juusyo05 sla IS
2 3l g s gl slaedygld 5 camer Gl
»5U (Islam et al., 2023) 4, Sen g pMul ¢(6,505 (owyp
Lemon Garlic Basil ls  Jebl  o)lac
Qv g¥er ¥eo clale aw 1, Thyme 4 Lemongrass
» ol a8 colus s gl (p)S5kS 5 £S5 k)
b)) 325 guls 3l 5118 (g2 3)90 Juss y985 sla IS
b auglio )3 (p)S5hS 53 p)S (i) O+ - “‘L’l" < b LS
da 9 3b ol |y e (s S 8l ekl b
P ot 25392 b0 Lo 5 S 1955 55y oo las
sloylac o > Thyme 5 Lemongrass o las 45 155 S
o g 45D Tgy &S (9, 1y (ot (IS sl onoslizal
o ol dalllas ol b &S Sud b SIS clidg il
a0l odliwl lalS oylac  iSaS Collas olgd p
) cdillas g5 el ol (9 el g Ty 47 J S

5 (65 o
dad 2 lis G pl Gl ol ol (IS ebbay
woles adlas 350 ULMS oylas iz slacdale
oylac dop B cbale (g)lol ool s eluly

Abbott, W.S. (1925). A method of computing the effectiveness of an insecticide. Journal Economic
Entomology, 18, 265-267. https://doi.org.10.1093/jee/18.2.265a

Adams, R.P. (2007). Identification of essential oil components by gas chromatography/mass spectrometry.
4th edition, Allured Publishing Corporation, Carol Stream, USA.

Allam, S.F.M., Hassan, M.F., Risk, M.A., & Zaki, A, U. (2003). Utilization of essential oils and chemical,
substances alone or in combination against Varroa mite (Varroa destructor), a parasite of honeybees.

Insect Pathogens and Insect
https://doi.org.10.21608/ajesa.2008.4971

Parasitic Nematodes, 26, 273-278.

Amiri, H. (2006). Identification of constituents and study of antimicrobial effects of Jashir plant essential
oil. Journal of Medicinal Plants, 6, 36-41. [In Persian]

Anderson, D. & Trueman, J. (2000). Varroa jacobsoni (Acari: Varroide) is more than one species. Journal
of Experimental Applied Acarology, 24, 165-189. https://doi.org.10.1023/a:1006456720416

Antonio, M. (2002). Varroa destructor infestation impact on Apise mellifera carnica capped worker brood
production, bee population, and honey storage in a mediterranean climate. Apidologie, 33, 271-281.

https://doi.org.10.1051/apido:2002013

Ariana, A., Abadi, R., & Tahmasebi, GH. (2000). Laboratory and field investigation of the effect of a
number of plant saps and powders on European honey bee parasite mite. In: Proceeding of 4" Iranian
honey bee congress 23 -25 Jan, Karaj, 17 pp. [In Persian]

Damiani, N., Liesel, B., Matias, D., Marcangeli, A. & Eguaras, J. (2022). Repellent and acaricidal effects

of botanical extracts on Varroa
https://doi.org.10.1007/s12038-012-9287-2

destructor.  Parasitol Research, 108, 79-86.

Delaplane, K.S., Van der Steen, J. & Guzman-Novoa, E. (2013). Standard methods for estimating strength

parameters of Apis mellifera colonies.

https://doi.org.10.3896/IBRA/1.52.1.03

Journal of Apiculture Science, 52, 1-12.

Dietemann, V., Nazzi, F., Martin, S.J., Anderson, D.L., Locke, B., Delaplane, K.S., Wauquiez, Q.,
Tannahill, C., Frey, E., Ziegelmann, B., Rosenkranz, P., & Ellis, J.D. (2013). Standard methods for
Varroa research. In: Dietemann, V., Ellis, J.D., Neumann, P. (Eds) The COLOSS BEEBOOK, volume
I1: standard methods for Apis mellifera pest and pathogen research. Journal Apiculture Research, 52,

1-54. https://doi.org.10.3896/IBRA.1.52.4.16

Dorman, H.J.D. & Deans, S.G. (2000). Antimicrobial agents from plants: Antimicrobial activity of plant
volatile oils. Journal of Applied Microbiology, 88, 308-316. https://doi.org.10.1046/j.1365-

2672.2000.00969.x


https://doi.org/10.1093/jee/18.2.265a
http://dx.doi.org/10.21608/ajesa.2008.4971
https://doi.org/10.1023/a:1006456720416
https://doi.org.10.1051/apido:2002013
http://dx.doi.org/10.3896/IBRA/1.52.1.03
https://doi.org/10.3896/IBRA.1.52.4.16
https://doi.org.10.1046/j.1365-2672.2000.00969.x
https://doi.org.10.1046/j.1365-2672.2000.00969.x
http://dx.doi.org/10.61186/rap.16.1.167
https://rap.sanru.ac.ir/article-1-1458-fa.html
Rahimi
Highlight

Rahimi
Comment on Text
این مربوط به انتهای قسمت تشکر و قدردانی است
بی زحمت به انتهای جمله پاراگراف تشکر و قدردانی اضافه شود


[ Downloaded from rap.sanru.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/rap.16.1.167 ]

S99 9 ok Lok (o) Alllae
WA 5 (Ferola pseudalliacea) ,lsSias bl o)las iSopuis 5 iSaS cylld pib ow)p

Farid, P., Ghasemi, Y., Gholami, A., Mehregan, |., & Mohagheghzadeh, A. (2008). Antimicrobial essential
oil from Smyrniopsis aucheri, Chemistry of Natural Compounds, 44, 116-118. [In Persian]

Ghasemi, V., Mohramipour, S., & Tahmasebi, GH. (2011). The effect of essential oil Mentha longifolia on
the rate of death of the Varroa mite (Acari: Varroidae) Varroa destructor and the European honey bee
(Apis mellifera (Hym.: Apidae)). Journal of Entomological Society of Iran, 3, 31-45.

Ghasemi, V. (2010). Investigation of respiratory toxicity of essential oils of four plant species on Varroa
mite and European honey bee. M.sc. dissertation Tarbit Modars University, Tahran, Iran. [In Persian]

Giusti, M., Sabelli, C., Di Donato, A., Lamberti, D., Paturzo, C.E., Polignano, V., Lazzari, R., & Felicioli,
A. (2017). Efficacy and safety of Varterminator, a new formic acid medicine against the Varroa mite.
Journal Apiculture Research, 56, 162-167. https://doi.org.10.1080/00218839.2017.1291207

Islam, N., Amjad, M., Hagq, E., & Naz, F. (2023). Comparative field efficiency of the extracts of plant
materials for controlling Varroa destructor about brood development in honey bee (Apis mellifera)
colonies. International Journal Bioscience, 16, 126-138. https://doi.org.10.12692/ijb/16.1.126-138

Khajeh, M., Yamini, Y., Bahramifara, N., Sefidkon, F., & Pirmoradei, M.R. (2005). Comparison of
essential oils compositions of Ferula assa-foetida obtained by supercritical carbon dioxide extraction
and hydrodistillation methods. Food Chemistry, 91, 639-644.
https://doi.org.10.1016/j.foodchem.2004.06.033

Kochanskg, J., & Wilzer, M. (2001). Comparison of the transfer of comaphos from bee’s wax into honey.
Apidologie, 32, 119-125. https://doi.org.10.1051/apido:2001117

Malaki, M., Sepahri, R. & Rahimi, A. (2023). Effect of different concentrations of formic acid and oxalic
acid on the control of Varroa mite (Varroa destructor) in Iranian honey bee (Apis mellifera meda)
colonies. Animal Science Journal, 140, 69-82. https://doi.org/10.22092/asj.2022.360179.2260

Masry, S.H., Abd ElI-Wahab, T.E., & Rashad, M. (2022). 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, 2-7.
https://doi.org.10.1186/s41938-020-00292-3

Mirzaei Musawand, A., Ghorbani, A., Zare, M., Kayvan Bahju, F., & Sefidi, K. (2022). Identification of
ingredients in the essential oil of Jashir plant in Ardabil pastures. In: Proceeding of 1 st congress on
water, environment and sustainable development. 6 to 8 Aus, Tahran, Iran. [In Persian]

Nasiri Bezjani, S., Razavizadeh, R., & Alumi, H. (2016). Investigating the content of phenylpropanoid
compounds of sap and chemical compounds of Anghuzeh plant essential oil in some natural habitats
of Kerman province. Journal of Plant Research, 30, 674-687. [In Persian]

Noor, I., Muhammad, A., Ehsan, U., & Falak, N. (2020). Comparative field efficiency of the extracts of
plant materials for controlling Varroa destructor about brood development in honey bee
(Apis  mellifera)  colonies.  International  Journal of  Biosciences, 16, 126-138.
https://doi.org.10.12692/ijb/16.1.126-138

Radakovic, M., Stevanovic, J., Djelic, N., Lakic, N., Knezevic-Vukcevic, J., Vukovic-Gacic, B., &
Stanimirovic, Z. (2013). Evaluation of the DNA damaging effects of amitraz on human lymphocytes
in the Comet assay. Journal of Biosciences, 38, 53-62. https://doi.org.10.1007/s12038-012-9287-2

Rahimi, A., & Parichehreh, SH. (2024). Evaluation of a new plant-based formulation to control VVarroa mite
(Varroa destructor) in honey bee (Apis mellifera) colonies. Journal of Entomological Society of Iran,
44(4), 417— 428. https://doi.org.10.61186/jesi.44.4.5

Rahimi, A. (2024). Acaricidal and insecticidal activity of plant extracts of Ferola pseudalliacea,
Smyrnopsis aucheri, Satureja sahendica and Prangos ferulacea for the control of Varroa mite in honey
bee colonies. Final Report Research, Animal Science Research Institute (ASRI), 51 Pages. [In Persian]

Rahimi, A., Mirmoayedi, A., Kahriz, D., Zarei, L., & Jamali, S. (2023). Genetic characterization of Iranian
honeybees, Apis mellifera meda Skorikow, 1829, based on microsatellite DNA polymorphism.
Biochemical Genetics, 61(6), 2293-2317. https://doi.org.10.1007/s10528-023-10368-y

Rahimi, A., Mirmoayedi, A., Kahriz, D., Zarei, L., & Jamali, S. (2022). Molecular genetic diversity and
population structure of Iranian honey bee (Apis mellifera meda) populations: Implications for breeding
and  conservation. Journal of Plant Diseases and Protection,129, 1331-1342. https://doi.org.
10.1007/s41348-022-00657-w

Ramsey, S.D., Ochoa, R., Bauchan, G., Gulbronson, C., Mowery, J.D., Mowery, A., Lim, D., Joklik, J.,
Cicero, J.M., Ellis, J.D., Hawthorne, D., & vanEngelsdorp, D. (2019). Varroa destructor feeds
primarily on honey bee fat body tissue and not hemolymph. PNAS Latest Articles, 16, 1792-1801.
https://doi.org.10.1073/pnas.1818371116

Ramzanpour, A., & Ekhachali, M. (2020). Effect of Ferula Sudaliaceae plant extract on Varroa destructor
contamination in honey bees. Iranian Veterinary Journal, 12, 85-92.

Rechinger, K.H. (1987). Cousinia: morphology, taxonomy distribution and phytogeographical implication.
Proceedings of the Royal Society of Edinburgh, 89, 45-58.
https://doi.org/10.1017/S0269727000008897

Sefidkon, F., Askari, F., & Mirza, M. (1998). The essential oil composition of Ferula assa-foetida L. from
Iran. Journal of Essential Oil Research, 10, 687-689. [In Persian]


https://doi.org.10.1080/00218839.2017.1291207
http://dx.doi.org/10.12692/ijb/16.1.126-138
https://doi.org/10.1051/apido:2001117
https://doi.org/10.22092/asj.2022.360179.2260
http://dx.doi.org/10.12692/ijb/16.1.126-138
https://doi.org/10.1007/s12038-012-9287-2
https://doi.org/10.1007/s10528-023-10368-y
https://doi.org/10.1073/pnas.1818371116
http://dx.doi.org/10.61186/rap.16.1.167
https://rap.sanru.ac.ir/article-1-1458-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-06-08 ]

[ DOI: 10.61186/rap.16.1.167 ]

Soie 9 9 (shoke Loy (oo dllae
wa VEF /Y oyl [pmd 3l Jlo ool Sl sla yimg s

Shaddel Tilly, A., Mahri Sis, N., Aghajanzadeh Golshani, A., Asadi Disney, A., & Ahmadzadeh, A. (2008).
Investigating the effect of using tobacco, pecan and mountain thyme plants in controlling honey bee
Varroa mite. New Agricultural Science Journal, 4, 67-72. [In Persian]

Taheri Imam Kandi, R., Ghafari, M., Rahimi, A., & Hashemi, A. (2024). A Study of Hygienic and
Grooming Behaviors in the Iranian Honeybee (Apis mellifera meda) Colonies Against Varroa
Destructor. Sociobiology, 7(2), e10302. https://doi.org.10.13102/sociobiology. v71i2.10302

Wallner, K. (1999). Varroacides and their residues in bee products. Apidologie, 30, 235-248.
https://doi.org.10.1051/apid0:19990212

Zemene, M., Bogale, B., Derso, S., Belete, S., Melaku, S. & Hailu, H. (2015). A review on Varroa mites
of honey bees. Academic Journal of Entomology, 8, 150-159.
https://doi.org.10.5829/idosi.aje.2015.8.3.95259.


https://doi.org.10.1051/apido:19990212
http://dx.doi.org/10.61186/rap.16.1.167
https://rap.sanru.ac.ir/article-1-1458-fa.html
http://www.tcpdf.org

