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Table 1. Variance analysis of the acaricidal activity effect of the experimental treatments on Varroa mite mortality percentage in the
studied honey bee colonies

Variations Sources df Sum of Squares Mean of Squares F P-Value
Treatments 3 219859.23 73286.41 548.86 0.001
Times* 3 150795.23 50265.07 376.45 0.001
Interaction effects of treatmentsx times 9 56509.61 6278.84 47.02 0.001

The number of times of applying the treatments on the experimental colonies®

9 ool adllas 3550 Juus 555 sl IS )3 Tg lgais’ Sl woy> g9y salel (slolagy (2S4S b 45l (3, Sols dglio — ¥ Jgaa
(Mean + SD) ,SSl>

Table 2. Comparison of means of effect acaricidal activity the experimental treatments on Varroa mite mortality percentage in the

studied honey bee colonies based on the Dankan method (Mean + SD)

The number of times of applying the treatments on the experimental colonies

Treatments

1 2 3 4
Loganeh 50 % 198.4 + 1.2a 110.8 + 2.2d 54.4+2.9g 222 +3.2h
Oxalic acid 3.2 % 204.6 +2.3a 149.2 + 3.9¢ 77 +2.9f 70.6 + 3f
Apistan (Control positive) 207.6 +3.1a 173 + 3.6b 93.6 + 3.6e 71.4 +3.1f
Water (Control negative) 2+0.17i 2 + 0.94i 2.2 +0.54i 2+ 0.84i

*Means with at least one letter in common have no significant difference at the 1 % probability level based on the LSD test
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(Tori er) bgy55L 86 slaass b (Coskun er al, 2008) WaiS' pgxa ((Chaiyasit er al, 2006) 86 <l wis (Kotan er al., 2008) b s iSL 4 ag 6
Se5en called e dys) lesls oLt ) YL S (Williamson er al, 2007) LS JLé g 5,5 sbaiS 5 hadl yoo (g5) e dal, 2005
(Chalkbrood disease) S yol S5 slacsslon 55 55 g M il il 5l 5 g 5358 20b s 905 cslopygily blio 5 1, ol 51 (ool
Acarapis) slasly &5 19)\94\15 Jio Juue j955 sy )b g (Dellacasa eral, 2003) (American Foulbrood disease) (5 5,Y {Gende eral., 2009)
S3y 548 5) LS 1oy B+ oylne S ptis 5 LSWS Lolsd b)) B byl aalllas 15315 oLt (Calderone er al,, 1997) (woodi Rennie, 1921
5859 oS 1oy Do o 3l s il adllas gl (IS b 4 b Pl lod S el ouldl Ll )3 L yo55 (sla tlS 3 oy 5 g lgass
sl (gl o |y (6o stne OMS] il o las gl asdd )3 IS (g5, 005 ol lals duo s bl §l it &S y5bs 4 3,15 _spgllas brrud oS &S polos
oo 5 Sy b 3 by Uik 1m)3 &S 3l s assj (55 005 Soml A Aoy gl bl i) Satttas LSS 5 2y VY SIS
SIS dol Jlosd 4 S (613 sine BN 555 (59) il doyd Bl jl 5 355 a0 )3 s 1 31,5 3a5'g) olS 0013 B+ 0 )lae b @ (oL 0)las
oSl gt 4] 4S9 olS ojlas 1o 0 e e ol Shagh slaal 4 dr g bl pl bl gl Sttt A5 4S5 0y VIV

25 oy Jus 955 o S 3 Ta)lgais” S8 (sl T slosal § St (slo iS4 cuslio
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Table 3. Variance analysis of the insecticidal activity effect of the experimental treatments on Varroa mite mortality percentage in the
studied honey bee colonies

Variations Sources df Sum of Squares Mean of Squares F P-Value
Treatments 3 3883.73 1294.57 331.41 0.001
Times* 3 12.63 4.21 1.08 0.364
Interaction effects of treatmentsx times 9 42.11 4.67 1.20 0.312

* The number of times of applying the treatments on the experimental colonies
gy wbely addllas 3550 Jaus yau5 (sla IS 55 19 leais il do ) (59 (inlej] (slojlass (S 0y Colld 15U 1Slo dulio —€ Jgda
(Mean + SD) ,SSl>

Table 4. Comparison of means of effect insecticidal activity the experimental treatments on Varroa mite mortality percentage in the
studied honey bee colonies based on the Dankan method (Mean + SD)

The number of times of applying the treatments on the experimental colonies

Treatments
1 2 3 4
Loganeh 50 % 6.9 + 0.82bc 6.2 +0.73¢ 5.9+ 1c 7.9+ 1.2b
Oxalic acid 3.2 % 18+ 2.1a 17.6 £ 2.6a 184 £29a 19.2 + 3.4a
Apistan (Control positive) 4.6+ 1.8d 3.4+2d 3.4+ 1.9d 3.6 +2.4d
Water (Control negative) 0.3 +0.61e 1.2+ 0.3e 1.6 + 0.73e 0.4 + 0.95¢

* Means with at least one letter in common have no significant difference at the 1% probability level based on the LSD test
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ol dalllas )5 &5 a5g) olS o)las Sleosd GlS 5 ol -0 Jodo

Table 5. The results of the chemical compounds of Logneh plant extract in the present study

No Components Retention indices Percentage
1 p —Menta-1,3,8-triene 620 1.01
2 Diisopropyl(propoxy)silane 668 0.43
3 Decane 699 7.28
4 6.2,6-Dimethyl 2,7-octadiene 8002 3.50
5 1-Isopropyl-2-(1-isopropylvinyl) cyclopropane 837 4.78
6 Camphene 955 0.35
7 Ascaridole epoxide 865 2.20
8 Methylpent-4-enylamine 963 4.68
9 o— pinene 939 16.8
10 B— pinene 981 17.91
11 B —Phellandrene 1005 0.61
12 6.3—Carene 1017 0.12
13 y —Terpinene 1065 0.18
14 Cyclopropaneoctanoic acid 1085 0.34
15 Butyl 9-decenoate 1086 4.86
16 Z, 7-8,10-Hexadecadien-1-ol 1154 3.44
17 p—Mentha-1,5-dien-8-ol 1168 2.25
18 3—Cyclohexen-1-ol 1169 1.1
19 N-Methyl-2-hydroxytyramine 1174 0.43
20 p-Cymen-8-ol 1185 0.58
21 a. terpineol 1195 11.24
22 a —Fenchyl 1239 14.5
23 B —Cubebene 1389 0.68
24 a —Humulene 1468 3.19
25 a —Calacorene 1552 0.38
26 Phenol 1562 0.42
27 salvial-4(14)-en-1-one 1595 0.84
28 B—Costol 1769 1.12
29 2-Pentadecanone 1871 0.59
30 Osthole 2152 7.54
31 Squalene 2811 13.21
32 1,4-Dioxazpiro [4.5] decane 2824 0.26

Eucalyptus o Ferula assa-foetida <Thymus kotschyanus \alS  wilwl (Sigdew culled Ghasemi er al (2011) cgladlas S o
Thymus kotschyanus olS bl 45 sl ;L5 il aslllas el 6ol )8 oy 3)8e u_mlim;l.a)\ Llyd > s y9555 9 lg)leaiS” (9, camaldulensis
st 3 35 5 il 3,50 TS e 3 SIS ppms i (13l a5 S ol 4 Sy 3 TyltsS 55 53 Y i
I3 oy Dy90 S 9055 sla S 5 Tg)lgais” S o 1, (Ferula Sudaliaceae) o3l olS (go,lac 3| Ramzanpour & Ekhachali (2020) «¢,5>
&S 13,8 5155 pols adlllas guls b Liwly o laioce ol ol i aalid 09,5 4 o g lgaiS gy (oYL Slals 0jga] olS 0 )las 1558 5,155 sl
O3 5 ez LS sliy] Jus )55 Sl S 5o TgloalS” 1S 10 (et (i St Sl S caslio il (sis 4 Slge (LS o)las
19)|9<\;§ 5 Jwey95) g9y Minthostachys verticillata g Baccharis flabellare LS Jobl o)las 590 cullsd Damiani er al (2022) 5,55
St o Bayss sl Ly 5 5,5 To)lsdiS () VL (S8 ys0 oSS 15 baoylas ol 9y &8 3l s Lol adlas gulis ils 55 ilesl 5,90
55U Islam er al. (2023) «(6,505 (gwyy 5> il TglgaiS J 38 5 (iSaS pgows sly (cmlio oy 350l A5lg3 o oyl ol 4 153,8 slpiin g
19)\94;5 Ol JialS gl (p,50lS )0 p)S dee) v g Fev Voo cldalé aw jd 1) Thyme 5 Lemongrass Lemon (Garlic Basil lS  J4bl o)lac
s IS 58b bl plo b duglio )3 (p)S5kS 55 p)S o) B0+ lilé a8 oy (s Ll 305 gl ol S8 sy 2 290 Jou y955 sl S 5
odliwl (gloo,las 4 ;> Thyme g Lemongrass oylac 45" 83,8 45155 puomen Mgy 45U o Loy s 9055 g9 baoylas don g3l oL | (6 e
ol oylac iSaS Collae (olgd p uo ol adlae guls b a5 wud b oIS g ol el g ausls Tg)lgasS ooy 1) (o0 Iy S5l o
2l cillas g5 sl o (292 el Ly 9 Ty lgaitS’ S8’ gy w368y

b aoes oyl A5 odnlie 43459 olS o yd B+ ojlas b (3L oyl loj cpdgl )3 Tg)lgdlS s o y> oy jidis ol Limgh (slaadl, yoluly
sbooylac | oolatwl plSa 15,8 45,55 4S” Abdel Rahman & Rateb (2008) Shoreit & Hussein (1994) Mahmood er al. (2014) clalllas gobs
;YLQ»)‘ 9 &S Couxo> (.)“"Q’L{ LY u‘yc_sp ),ol Q"I J.:\J.) )I ..))I.) WUGA “’\”'QIL.SA dl.@.i] qub b)La.C ULo) O‘J5] 2 &S elaly d).uu.u ]9)‘54.»5 J).u.{ le)" L;CbLf
El-Zemit er al. (2006) Calderone & Spivak (1995) cpsl> jidgh guls M3 5 58 o)Ll bb ojlas oloj ol 5l am LQ)\ 2 Coolie o)
A o s b G850 laiS (uiS  psllas guls dx 4 ped (SL oylac loj 5l o jlas &S L5 S 5 )15S

LS 5 g uad wdlitl 390 glyseinl a0l wlS iy loj o)l (obdlye clive wdliol 3y90 (BLS il ( aLS w565 Jud 5l (odaxte Jalge
Calderone & Spivak, ¢ Imdorf er al., 1999a,b ¢ Rosenkranz er al,, 2010) 1,Ii% 256 aoylac whosd loSy 9 Lh p Wiy o SB
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lod ¢ IS gy g Lo 4y s gl LS ol s 5 o s Ll o590 3l J 3y 5l s el i Tg)l 281 (Sanda er al,, 20011995
65595 Sl 4> ¢ pismen A5 o)lS (Floris er al, 2004) 3oy MY Wl olon 5 O bulpd 1 liwsl j3 aSJls > (Coffey & Breen, 2013)
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Abstract

Varroa destructor is a dangerous pest directly for beekeeping and indirectly for crops that require insect pollination. 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 Prangos ferulacea plant against the Varroa mite and its host in the honey bee colonies in the
climatic conditions of Kurdistan province from 2022 to 2024. The P. ferulacea plant was collected in June 2022 from different regions of
Kurdistan province in the flowering stage, extracted and then its chemical compounds were identified using GC-MS. The present study
was conducted in the form of a factorial experiment based on a completely random basic design with four treatments and seven 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. The results
showed that the extract of 50% of P. ferulacea was relatively favorable acaricidal properties. So that, there was no significant difference with
oxalic acid and Apistan treatments in terms of mite mortality percentage in the first time of spraying. Also, the result showed that the bee’s
mortality percentage was not more than 7% in any of the times of spraying with the 50% extract of the P. ferulacea, and there was observed
a significant difference compared to the oxalic acid and Apistan treatments in terms of bee’s mortality percentage (P<0.01). The queen
superseding was not observed in any of the experimental treatments. According to the findings of the present research, the concentration
0f 50% of the extract P. ferulaceous can be suggested as a suitable alternative to synthetic acaricides and organic acids to control the Varroa
mite in honey bee colonies.
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