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Toxicological Assessment of Major Acaricides for Controlling
Ectoparasitic Mites of the Honey Bee, Apis mellifera,

on the Honey Bee Workers
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m Two species of the mite, Varroa destructor and Tropilaelaps mercedesae, are the main
ectoparasites of the honey bee, Apis mellifera, in South Korea. Mite infection deteriorates
individual honey bee health and further reduces population size of the bee colonies, thereby
destructing the colonies. The chemical acaricides including fluvalinate, coumaphos, amitraz
and cymiazole hydrochloride are used along with the natural chemical substances to control
mite species. Recently, several beekeepers have complained of honey bee damage from the
cymiazole hydrochloride treatment. To evaluate the toxicity of cymiazole hydrochloride we
treated it to the honey bee workers according to the recommended method and dosage. Amitraz
and coumaphos, which are the main acaricides for mite control, were used as comparison
groups. 48 hours after treatment, cymizaole hydrochloride, amitraz and coumaphos showed
mortalities of 22.2+1.9%, 3.3£5.8% and 1.1£3.3%, respectively.
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=W FE=E (Apis mellifera)°l 71/45tE Solwol=
uxH o7 BHSN (Varroa destructor)®t S=71A-%
off (Tropilaelaps mercedesae)”t Tt (Lee et al., 2005). =
HEolfie 28 oFol 71dstk=d EEsole 2 ¥
a7l B A4F] A A (fat body)E, T=7H-5l=
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ok Haf o ﬂ'(Ramsey et al., 2019; Posada-Florez et al.,
2020) Y= wotor Lo FA| WA, AFA A
A& FAAZ)I & TFEAIZITH Bowen-Walker and
Gunn, 2001; Yang and Cox-Foster, 2005, 2007; Rosenkranz
et al., 2010; Annoscia ef al., 2012). AH o2 4 7Y
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Barroso-Arévalo et al., 2019; Flores et al., 2021). Z2Hs
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e, SRR A B SRR Gneered ) g 220 g ol e 29 290 AR
t t, IPM)7} Z5Zo|th(Noél et al., 2020).

pest management, IPM)7F R HOTHF ot er al.. 20200, o ) orsyen o1 bl sgutele] ol 24 Al
o] F 3Fot4] WA= 7Hml 4t (formic acid), S84t (oxalic vtz 216 5] ag A7t AT = AR e

=7 = pal gl = T /Ao .
acid), A EA LY 5 A&7 B4 (Gregorc and Planinc, ° e = i

2002; Underwood and Currie, 2003; Choi et al., 2012)3’/1(
pyrethroid, organophosphate, amitraz 5 34 SFsHEZ 0]
o] &HTHEPA). 7MY HIFA & AN E = AHA 2= &
EGAIR EHE Atolell 719 fluvalinate, w5 #2]o}
+ coumaphos®} amitraz”} 1T}, SEA|RF X[ EH 7]
A ZEA] AH]AIQ] cymizaole hydrochlorides U =2
Sh= A A2 & e o oA mofj7F Hal H it
(©1,2022).

2 AFolM= EH-SoNF Aol AHEE= cymiazole
hydrochloride, amitraz, coumaphoss FH=®Z Sh= AH]
Aol FeEE S thgt =4S delskaar 34
v} gl mhE A S48 7HE g5t
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35.829912, 127.039290)°| A AHS-st= F2EHH (Apis
mellifera L.) & & AlFo] 733t oA 31 & 18

olthe] Qe skl gl AHgtsict.
2. N 4HIg)

2 Aol =l &8 s7HelA EE-3olF T
AE fote] =2 AFEE = Al 712 AH|A cymiazole
hydrochloride, amitraz, coumaphos& Aot TH £ A9
of| AbE-E AR 9] FRAEE, 5, AP Table 1
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Table 1. Information of the acaricides tested in this experiment
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4. Xtg M

ArafAof chet B AR O] WhEXARF LDso (ug/bee)
Probit A4 (Finney, 1971)2 715F2 2 51= Polo-plus I
2 73 (Russell et al., 1977) 2.2 A=Y

X

of

1. M 7X] &H|Rof chgt S E2E

T

Cymiazole hydrochlorideE /3

.. Active Recommended .
Acaricide . . . Formulation
ingredient (%) concentration (ppm)
Cymiazole hydrochloride 17.5 700 Granule
Amitraz 12.5 125 Emusifiable concentrate
Coumaphos 32 640 Suspension concentrate
2 http://journal.bee.or.kr/
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PPl wrer 29 o] 4gAIZH Bt AHE

At 222+1.9%9] AFSES HAT Amitrazsa}
coumaphosS FAE 0 & 5H= ZF A|A|1 S 24 AFgHP
of whet E o] 259k 7 48417k Bk vt Ayt
Z}7t 33+£58%, 1.1£3.3%°] A5E©] SRIE] AT (Table
2). FUSHAE W, 72 Aol 2 B ] i
%-&°] cymiazole hydrochloride®l| 4] amitraz®} coumaphos

of Hlste] 2+t oF 6,74, 20 24 A Urebtct.
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2. Cymiazole hydrochloride0] Cit 323
o] thX| AR (LDso)

AR A F AV S B Ao AR B
2l cymiazole hydrochloride®l| T2t 5514 B7} 715 atsd
<= $lote] Alo]A] Yol A 48AIZt E<t A g mie| Q]

Table 2. Comparative toxicities of the three acaricides against Apis
mellifera workers at 48 h post treatment

.. Acaricide conc. Mortality (%)
Acaricide (ppm) (Mean = SD)
70 0
700 222+19
Cymiazole 2,100 422+11.7
hydrochloride 3,500 833+33
4,900 889+164
7,000 100
125 33+58
Amitraz 250 36.7+12.0
1,250 100
640 11+33
Coumaphos 1,280 63.3+338
6,400 100
Control - 22+19

The recommended concentrations and mortalities from the recommended
concentration of each acaricide are written in bold style

Table 3. LDs of the worker bees for the cymiazole hydrochloride

=

Hat Gl JAF(131.5+9.5 mg), 48417 B FAP
golo] Bt ZHF(143 12,1 mg)S T YO g
AV (LDso) S AFESH A} 22571 pg/bee 2 BHlE 2Tk
(Table 3).

N

=W Feedl 71sks ST T 2Eeolet T
7Hsle FEEd 15 Eel S A MUY
Stal 870 5 Atgt 2l WA 55 o]ojuXttt (Nazzi and
Conte, 2016; de Guzman et al., 2017). ZH-ZofF2] B}
o 2 el A A5A o] wsi =R Hlold & Qe A
B2 5495 ofA A/ o) w2 WAIE oA st &
& &7t oo F7HAXIT (Premrov Bajuk et al., 2017;
Noél ez al., 2020). &=8-g-o 72 WA} o7 YA 780l
=2 AHA TS $18 k2lo] 21559l 7 dicofol,
lactic acid, bromopropylate, phenothiazine, chlorobenzilate

5 vope steb ol BUSNR WAIES 9Iste] AHgH
qlov Aol el B ghad So] BAL of5)
o] ARg-o] A% 312 ™ (Koeniger and Fuchs, 1989; Nogl
et al., 2020), @A) 0l= ZFH S A (EPA)O 5= & 459l
¥ 2H|A| 2= fluvalinate, formic acid, sucrose octanoate,
thymol, oil of eucalyptus, menthol, hop beta acids resin,

amitraz, oxalic acid, coumaphos” F At (EPA).

o

Cymiazole hydrochloridet= coumaphos®t 22 &
AHA 2, B 7He] o2 (trophallaxis)©l| 2lste] B
i AA oA HAU7HA Eoh(Nixon and Ribbands,
1952; Bevk et al., 2012). E'HO] F7go) A A= w4
ZH ARl Bl 71785k SeliRrt B el A A 9
S AT off SoiFol A=z ol Fste] A4 avE
LR, = Ufoll A= 1990t o] HFE o] A8
ShE QAo

LDso (ng/bee)

+SEV
n Sope+SE (95% CI?)]

Chi-square DF? Heterogeneity

225.71

450 242+0.24 [95.58-378.50]

13.50 3 4.50

USE: Standard error
ICI: Confidence interval
9DF: Degree of freedom
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