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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 oalel (slolagy (2S4S b 43l (3, Sole dglio — ¥ Jgaa
(Mean + SD) 4SSl

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+2.9¢g 22.2 +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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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 33141 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

95 ool adllas 3590 s 555 o IS 53 Tg loaiS Sl oy g9y (silejl slojlags (25 0yt Collad 13l Silie dugliio —€ Jgo

(Mean + SD) 4SSl

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 > 3 n
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 18.4+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+0.6le 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

ol dalllas )5 &5 a5g) oLS o)las Slosd GlS 5 s -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, Z-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

S sl g Gy

g cillgen (o plua! Jl 405 galawly 4 ih)sss 4 1y (A ©jlus Jlo jo g Canlid juliyus (gl g5 Judno (335,50 pol> Jlo 5 Ty lgass
4 L)l)"l 2 o}:a 4 iﬁ)lgd J)Mf d‘)} calises u)la..o.mu oo )I ool (Rahlml er 3/., 2023) J\SL;Q .))19 le)9a..:) 4 (929 dl)d)Lw.) J.al}f— ‘-Jlxwl
sl gy & dtdy cpl pudie do o8 wdl o) JsS  oland pgews oalatwl 51 bb ossae MU > & Lol ol o bl ¢ Jglasio gy S e
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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.

Keywords: Apiculture, Colony hygiene, Plant extract, Acaricidal activity, Insecticidal activity

Corresponding Author: Ataollah Rahimi (Email: ata.rahimi@areeo.ac.ir)

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

Journal of Entomological Society of Iran 2024 + 44 (4)


mailto:ata.rahimi@areeo.ac.ir
mailto:ata.rahimi@areeo.ac.ir
https://doi.org.10.61186/jesi.44.4.5
https://orcid.org/0000-0002-4298-7304
https://orcid.org/0000-0003-4322-0188

	The authors are extremely grateful to Mr. Osman Majid Ahmad on behalf of Shahang Company located in Kurdistan region of Iraq for the financial support of the project. Also, the authors thank Dr. Reza Amiri, Dr. Rasoul Bahreini and Dr. Esmaeil Amiri fo...

